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Corrugated metal cul- 

verts possess a number 
of inherent advantages 
over rigid culvert structures 
which cannoi be disregarded 
from the standpoint of economy. 
They are lighter in weight, easier 
to handle and cost less to transport. They 
do not chip or break during handling, transport- 
ing and installing. They require less excavation. Long lengths 
speed up the installation and back-filling requires less care. 
Their great strength and flexibility make them useful under 
heavy fills. Undermining of head wall does not necessarily 
mean complete failure of the drainage structure. And they have 
high salvage value. 

But, all metal culverts do not show the same degree of econo- 
my in service. To withstand Nature’s attacking forces that cause 
rust and failure, a better than ordinary metal is required. And 
that’s where Toncan Iron shows to advantage. 

Toncan Iron is an alloy of refined iron, copper and molyb- 
' denum. Among the ferrous metals it stands first in resistance 
&-gauee Toncan Iron Culverts, 9 and 10 feet in diameter, being in- . . . 

stalled by the Sewer Department, Minneapolis, Minn. to rust, after the stainless alloys. Its maintained strength under 

vibratory stresses is another point in its favor. And rust and 

vibration are the usual factors that determine the useful life 
of culverts. 

Because Toncan Iron Culverts last 
longer they are more economical— 
and economy in public or private 
construction is vital. 

Write for a copy of the “Toncan 
Culvert Handbook” and the new 
“Handbook on Toncan Sectional 
Plate Pipe.” 


72-inch Toncan Iron Culvert installed in 1914 under road in 
Cavalier County, North Dakota. 


72-inch flat bottom Toncan Iron Culvert installed in 1926 under 
concrete road, Park Holla Addition, Dayton, Obio. 


Gentlemen: Please send complete facts about Toncan 
Iron Culverts. 


Name 


Address 
I am a Engineer Contractor Road Official 


; YOUNGSTOWN, OHIO 


IN CUL 
I 
STREN 
CULVERT 


CHATTANOOGA, TENN., AND LOOKOUT 
MOUNTAIN 


LOCK CONSTRUCTION AT GENERAL JOE WHEELER 
DAM (DAM NO. 3) 


TENNESSEE VALLEY 


Government Begins Development in Seven States of 
an Area of 42,000 Square Miles Under Direec- 


tion of the Tennessee Valley Authority 


MCUNTAINEER’S CABIN IN THE GREAT 
SMOKY MOUNTAINS 


© Lanarum and 
ARTIST S CONCEPTION OF 
(COVE CREEK) DAM ON THE CLINCH RIVER 


THE PROPOSED NORRIS 


Photographs from Ewing Galloway, New York, N.Y. 


ALTHOUGH cheap power and fertilizer are to be 
LI made available, the stated aim of the Tennessee 
Valley Authority is to develop the valley according to a 
far-reaching program of social and economic planning. 
It contemplates the coordination and control of all the 
water resources of the region to bring about the greatest 
fotal benefit in water power, water supply, flood control, 
and navigation. It will concern itself with the checking 
of soil erosion by reforestation and better farming 
methods. It will undertake to develop industries 
adapted to the region; to consolidate county govern- 
ments; to inerease the economic wealth of the area; and 
to raise the standard of living of the poor hillside 
farmer. 
One of the large engineering projects in connection 
the development of the Tennessee River drainage 
the construction of the 245-4 Norris (Cove 


Creek) Dam on the Clinch River, near Knoxville. 
Located about 400 miles by river above the existing W il- 
son Dam at Muscle Shoals, it will, when completed, store 
over three million acre-feet of water, enough to generate 
165,000 kw of power at Norris Dam and to more than 
double the available power output at Wilson Dam. A 
unique feature of the dam ws a barge lift, the entrance of 
which appears to the left of the power house in one of the 
illustrations. It is estimated that the dam will cost 
about 34 million dollars. On the Tennessee River, 15 
miles above Wilson Dam, work has already started for 
the navigation lock at the General Joe Wheeler Dam. 

In the words of Arthur E.. Morgan, HM. Am. Soe. 
C.E., Chairman of the Tennessee Valley Authority, 
“Not by dictation, but by cooperation and demon- 
stration, the fundamentals of a planned social and 
economic order may be introduced into this region.” 
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AND NEIGHBOR 


C.Lose to those who live in small towns, and farther 
out upon the farms, is the helpful service of the 
telephone operator. 

In the truest sense, she is both friend and 
neighbor. Ties of kinship and association bind her 
to those whose voices come across the wires. 
Through her switchboard pass many messages 
that are important to the life and business of the 
community. 

Bright and early in the morning she puts 
through a call that helps a farmer locate a drill 
for sowing oats. Another connection finds out if 
Jim Thomas, “over near Bogard,” is feeding a 
bunch of calves and needs any shelled corn. An- 
other gets the latest price on heavy hogs for Bill 
Simpson, and helps him catch the market near the 
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top. Through the day she aids in calling 
doctor for Mrs. Moore, whose baby is ill. Plugs in 
an emergency call that sends an ambulance east 
town. Puts through a long distance call for Bo! 
Roberts, whose boy attends the state college. The: 
through the night, stands ever ready to help thos 
in need. 

Constantly in her mind and activities 1s on 
fixed, guiding purpose . . . “Speed the call!” Av 
the further thought that she serves best when she 
serves withcourtesy andsympatheticunderstanding 

In the bustle of the city, as in town and coun 
try, that is the established creed of every employe: 
of the Bell System. Its faithful observance in s 
large a percentage of cases is an important factor 
in the value of your telephone service. 


TELEGRAPH COMPANY! 
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Among Our Writers 


Pearse has spent 32 years in sanitary 
ering Since 1909, as Sanitary Engineer 
ago, he has been occupied with the sani 
elopments of the city, including investi 
on domestic sewage, industrial wastes 
lesign of treatment plants 


NMAN has participated in the design of 

Gate Arch Bridge over the East River 

George Washington Bridge over the 

River in New York City the Flori 
is Bridge in Brazil and the Sciotoville 
yver the Ohio River 


xkuta has done considerable research in 
rma! properties of cement and concrete, as 
in welding and problems of structural 
Formerly he was Research Fellow at 
versity of Minnesota 
FALeS, a partner in the firm of Metcalf 
iy, of Boston, Mass., is considered an 
om matters pertaimimg to water puri- 
sewage treatment, the disposal of indus- 
astes, and the elimination of odors. 


Varrick, after graduation from the Uni- 
of West Virginia, specialized in public 
problems He is the author of many tech 
works. Since 1925 he has been employed 
State of Wisconsin 

HATFIELD is a specialist in the bacteriology 
emistry of sewage treatment In 1931 he 
oint recipient of the Thomas Fitch Row 
Prize Formerly he was Professor of 
11 and Organic Chemistry at Montana 
rile ge 

M.. FLeMINnG, a graduate of English colleges, is 
suthor of Engineering as a Profession and Insula 
n and Design of Electrical Windings, published 
ion in 1913. He is also part-author of 
technical papers read before the Institu- 

f Electrical Engineers in London 

H E. Youne is Chief Engineer of the Chicago 
ar ymmission, and also consultant to the 

Park Commissioners in the design and 
iction of the Outer Drive improvement 

1 Mrtar was recently in charge of the 

nal Conference on Slum Clearance called 
City of Cleveland Prior to becoming 

The Housing Letter, he was Chicago 

{ The Business Week and, earlier still, was 
nt of the Home News Publishing Company. 

: G. Grove, who holds degrees from the 
ty of Pennsylvania, was for 28 years 

American Bridge Company In 1916 
swarded the Society's James Laurie Prize, 
1929 the Thomas Fitch Rowland Prize 


ver was Constructing Quartermaster in 
Army (1917-1919) in charge of building 
ents. For 6 years he was secretary of 
iated General Contractors of America 


ORMAN is Engineer in Charge for the 
tucago of all water-purification activi- 
ling chlorination and filtration, and re- 

and design studies 

\vLIs designed the experimental filter 

hicago, and assisted in the design of the 
inder construction He was awarded 

ty’s James Laurie Prize in 1927 

RANE, JR is now acting as regional 
the Tennessee Valley Authority His 

activities include 70 projects located in 

try and in Latin America, China, and 


as City Engineer of Mankato, Minn 
ted the typhoid epidemic of 1908 and 
the city’s water and sewer plants. 
en City Engineer of Duluth, Minn 
st 13 years. 
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GOOD ROADS 
at LOW COST 


State Highway No. 2, at Staples, Minnesota. Tarvia since 1927. 


a 
New York Chicago Philadelphia 
St. Louis Minneapolis Boston 
Detroit Cleveland Hartford 
Buffalo Columbus Milwaukee 
Providence Syracuse Birmingham 
Lebanon Toledo Cincinnati 
Baltimore Youngstown Bethlehem 
Rochester Portland, Me. 
THE BARRETT COMPANY, Led. 
Montreal Toronto Winnipeg Vancouver 


Tirvi A is more than a road-building material— it is a complete 
service developed by The Barrett Company, America’s oldest and 
most experienced manufacturer of coal-tar road-building materials. 

It is a service which includes uniformly dependable products in 
grades to meet every road construction, repair or maintenance 
requirement. It includes Barrett’s unmatched delivery and applica 
tion facilities. It includes, also, the intelligent but unobtrusive advice 
and cooperation of trained Tarvia field men with a background of 
29 years’ successful paving experience. 

These are factors which practical road engineers and highway 
officials will want to consider carefully, Tarvia may cost slightly more 
per gallon, but the Tarvia road will cost less per year per mile. When 
you buy Tarvia you save money—and time. And you can be sure o! 
the result—a smooth, easy-riding, skid-safe road. 

Tarvia service is yours to command. *Phone, wire 
or write our nearest office. 

Ask the Tarvia field man, or 
write us, for a copy of the new Barrett Road Book containing 
tables and useful information about Tarvia and Tarvia-lithic. 
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of the 9-ft Illinois Waterway above 
( Grafton was celebrated in June of this year. Its 
commercial aspects; as they affect metropolitan Chi- 
cago, were presented in the August issue of Civic 
ENGINEERING. Of no less importance are its sani- 
tary aspects. It is necessary to keep this waterway 
clean to protect those who work on or near it and to 
maintain fish life in it. In a paper read before the 
Sanitary Engineering Division of the Society on July 


N its natural 

state the IIli- 

nois River 
served to drain a 
watershed of ap- 
proximately 
167 sq miles, to 
preorg | which were added 
a. «| in 1933 the Sani- 
tary District of 
Chicago and other 
areas aggregating 
804. sq miles, 
/ making a total of 
28,971 sq miles. 


lete seston A hundred years 
and 0% ago 29,000 people 
resided on the 
1. Map or ILtrnors RIVER watershed and 
nan AND TRIBUTARIES the entire popula- 
ince tion of the State 
ica- | Ilinois was but 157,445. In 1930, the population on 
vice original watershed had grown to 1,856,000, and in 
1 of the Sanitary District there were 3,901,569 more, mak- 
ng a grand total of 5,757,569. The population of 

llinois had increased to 7,630,654. 
way In the past one hundred years there have been 
ore ree distinct stages in the development of the Illinois 
hen AI The first was its natural state, which ex- 
sof ‘ed prior to the opening of the Illinois and Michigan 


in 1848. In this period a minimum dry flow 
ria of 525 cu ft per sec was reported. In the 
stage improvements were begun. The lower 
is canalized by dams at Kampsville, La Grange, 
pperas Creek, and the upper river by one at 

From LaSalle to Bridgeport, the Illinois and 
in Canal was used. In 1907, the Main Chan- 


ENGINEERING 


SEPTEMBER 1953 


COMMITTEE ON PUBLICATIONS 
Henry R. Buck 
Chairman 
Joun H. Grecory 
L. G. 
Epwarp P. Luprer 
Henry J. SHerMan 
W. L. GLenzinc 
Advertising Manager 


NuMBER 9 


Sewage Disposal by Way of the Illinois River 
Past, Present, and Future Aspects of the Problem 


By LANGDON PEARSE 


MemMBER AMERICAN Society or Civit ENGINEERS 
SANITARY ENGINEER, Tue SAnrTarRy District or Cuicaco 


30, 1933, during the Annual Convention in Chicago, 
Mr. Pearse showed the extent to which industrial and 
domestic sewage has damaged the usefulness of the 
Illinois River. He. described the steps that are being 
taken to treat Chicago's sewage before its discharge 
into the Drainage Canal and mentioned practical 
standards that have been suggested in order to keep the 
water free from objectionable qualities. This article 
ts an absiract of the paper read at the Convention 


nel of the Sanitary District was connected to the river, 
and the Illinois and Michigan Canal from Lockport to 
Chicago fell into disuse as a waterway. A map of the 
Illinois River is shown in Fig. 1. 

At that time the upper river was still relatively swift, 
although a dam had been built at Marseilles in 1865 and 
another at Joliet in 1900. From the Power House to 
Starved Rock, a drop of about 94 ft in 59 miles was all 
slope or rapids, except for the 16'/:-ft dam at Marseilles 
and the 9-ft dam at Joliet. Through Joliet, the drop was 
20 ft in 2*/, miles, and from Brandon Road to Dresden 
Island it was 21.5 ft in 14 miles. The present 9-ft 
waterway from Lockport to Grafton, opened in 1933, con- 
stitutes the third stage in the development of the river. 
In the upper river a succession of pools has replaced the 
swift water. Of the 98-ft drop from above Brandon 
Road to below Starved Rock, 92 ft is utilized by dams 
and only 6 ft is available for slope in 60 miles when 6,000 
cu ft per sec is diverted from Lake Michigan. 

Comparatively little information is available concern- 
ing the sanitary condition of the Illinois River prior to 
1899. Apparently the condition of the river began to 
deteriorate as early as 1870 owing to the growth of popu- 
lation and industry, particularly in the Peoria and Chi- 
cago areas. Self-purification in the upper section prior 
to 1900 is indicated and also an improvemen, jollowing 
the opening of the Main Channel of the Chicago Drainage 
Canal in 1900. 

About 1909, the spread of pollution downstream was 
evidenced by changes in the fauna. By the summer of 
1920 the bottom fauna had so deteriorated that the nor 
mal bottom population had almost entirely disappeared 
from Chillicothe to Beardstown. By 1925, adult com- 
mercial mussels had disappeared practically as far south 
as Havana. 

Conditions changed for the better about 1926, when 
successive improvements were completed, such as the 
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cutting down of the corn products waste in 1926, and the 
putting into service by the Sanitary District of the North 
Side Sewage Treatment Works in 1928 and the West 
Side Treatment Works in 1929. However, in 1930 the 
annual average diversion from Lake Michigan was cut 
to 6,500 cu ft per sec 

From its inception in 1877, the Natural History Sur- 
vey of Illinois has taken a keen interest in the fauna of 
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V 35 N 9 
mated amount of industrial waste as of 1930 enter 
these bodies of water. The population for Chicago js 

based on the estimate of the Engineering Board of | 

view, with the waste from the corn products grind « 
rected. The data for the other cities are taken from 

Circular No. 12 (1931) of the Illinois State Water Sur 
As shown in Table II, the flow in the Chicago Drainave 
Canal has varied from year to year. The maximum 
aunual average flow, which occurred 
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in 1928, was 10,010 cu ft per sec, or 
a net diversion of 8,400 cu ft per 
sec. The court decree of April 30, 
1930, permits an annual average dj 
version from Lake Michigan in addi 
tion to the water works pumpag 
Under present methods of operation, 
to prevent reversals of the direction 
of flow in the Chicago River, the 
diversion is increased during rain 
storms. Depending on the prevail- 
ing lake level and the duration, ex- 
tent, and intensity of the rainfall, of 
late years the daily flow at Lock 
port has occasionally risen to 14,000 
cu ft per sec. To balance this, the 
flow is reduced in fair weather hx 
low the authorized annual averag: 
+ Lockport~. The annual average diversion now 
1 cee me] authorized is 6,500 cu ft per sec 


1912 1914 1916 1918 1920 1922 1924 1926 1928 1930 
Year 
Fic. 2. Drsso_vep OXYGEN IN ILLINOIS RIVER 


Catch Samples Taken by Illinois State Water Survey from 1911 


Month Averages of Samples Taken by Sanitary District of Chicago from 1926 to 1932 


the Illinois River, including the fisheries. In its various 
bulletins are recorded studies regarding gases, bed sedi- 
ments, fish, mussels, and plankton, as well as other plant 
and animal life of the bed and shores. 

Che fish catch in the Illinois River appears to have in- 
creased from 1900 up to 1908 or 1909 and thereafter to 
have declined to a low in 1921, apparently rising since 
that year. The yield in the upper river decreased first 
and then that in the middle river. The pertinent fac- 
tors appear to be the reclamation of bottom lands, the 
exclusion of fish from large areas of the upper and middle 
river due to pollution, and occasional periods of ex- 
traordinary pollution which have wiped out the food as 
well as the fish. The principal fish is carp, which was 
first introduced in the river about 1885. By 1898 the 
catch exceeded in value that of all other commercial 
fish; by 1906 it reached 64 per cent; and in recent years 
it has been about 90 per cent of the catch. At one time 
the mussel industry was active, a taking of 32,000,000 
lb being reported in 1908, but the take declined to 2,760,- 
000 Ib in 1912 and to 1,070,000 in 1931. 

Observations made in the summer of 1923 indicate 
that with less than 2 ppm of dissolved oxygen, fish die 
overnight. Observations made in the winter indicate 
that all kinds of fish in the Illinois River die when the dis- 
solved oxygen goes below 2 ppm. In Bulletin 15 of the 
Illinois Natural History Survey, Thompson notes 
that ‘‘carp and buffalo have been found living in water 
showing as low as 2.5 ppm. As a rule, a variety of 
fishes were found only when there were 4 of more parts 
per million, and the greatest variety of fishes was taken 
when there were 9 ppm.” 

In Table I are given the sewered populations of the 
cities draining directly into the Main Channel, the Des 
Plaines, and the Illinois rivers, together with the esti- 


i992 On December 31, 1935, this amount 
is to be cut to 5,000 cu ft per sec, and 
on December 31, 1938, a further 
cut to 1,500 cu ft per sec is in- 
dicated. Based on a study of the 
probable excess flows required abov: 
the average to control reversals of the Chicago River, 
with an annual diversion of 1,500 cu ft per sec, the 
working diversion for six months of the year may be 
from 750 to 1,000 cu ft per sec. 


to 1928, and Four- 


Taste l. EQurvaLent PoPpuLation or ILLiNors River Cities 
Gross Totals Indicated as of 1930 
POPULATION Tora! 
Station Sewersep EQUIVALENT SEWERED 
(Miles PorpvuLaTION oF POPULATION 
from In INDUSTRIAL Con 

PLACE Grafton) 1930 Wastes TRIBUTING 

Chicago (Sanitary District) . 3,901,569 1,732,000 5,633,569 
Lemont 2.582 2 582 
Lockport 292 3,383 3 383 
Joliet 288 42,993 26,000 68.993 
Rockdale 1,701 1,701 
Morris 263 5,868 30,000 35,568 
Marseilles 247 4,292 102,000 106,292 
Ottawa 240 15,094 3,000 18,094 
LaSalle 223 13,149 , 13,149 
Peru 222 9,121 1,000 10,121 
Spring Valley 218 5,270 5,270 
Peoria Heights 166 3,279 50,000 79 
Peoria 162 104,969 1,000,000 1,104,969 
Pekin 153 16,129 200,000 216,129 
Havana 120 3,451 451 
Beardstown 6,344 6.344 
Total 4,138,894 3,144,000 7,283,304 


By careful hydraulic control, under constant super- 
vision, it has been found practicable to operate the canal 
system and prevent reversals of flow into the lake through 
the Chicago River with an annual average diversion 4s 
low as 6,500 cu ft per sec. Various tests indicate that 
the annual average diversion may be cut to 5,000 cu I 
per sec without increasing the potential danger | the 
water supply, provided the West Side intercepting sewer 
system is completed and the sewage intercepted on both 


sides of the main river. 
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\ .3, 
om 1911 to 1928, the Illinois State Water Survey 
lucted various tests on the river by taking catch 

saniples. The graphs from the survey, reproduced 

ig. 2, show the downward trend to less than 0.5 

of dissolved oxygen from 1911 to 1923 at La Salle, 
from 1911 to 1920 at Chillicothe, and the subsequent 
ard trend. The dissolved oxygen at Peoria Nar- 

; was 3 ppm or higher during the whole period of 

record. The graph for Havana is typical of the lower 


GENERAL DECREASE IN BIO-CHEMICAL OXYGEN DEMAND 
DOWNSTREAM FROM LOCKPORT 


From 1926 to date the Sanitary District of Chicago has 
taken samples for the same purpose. These data, the 
averages for the four months, June to September, in- 
clusive, also appear in Fig. 2. For the lower river 
Beardstown is taken as typical. 


rapte Il. Totrart Frow Curcaco DRAINAGE CANAL AND ANNUAL 
AVERAGE DIVERSION FROM LAKE MICHIGAN AT CHICAGO 


1900-1932, in Cubic Feet per Second 


CrrIcaco’s TOTAL InFLOow Domestic 

CEN- FLow FROM PumpaGe, Diversion 
sus AT Wittow CHICAGO FROM 
POPULA Lock- SprRInGS MeTropour- Lake 

VEAR TION PORT SPILLWAY TAN AREA MICHIGAN 
1900 1,638,656 2,990 ‘ 449 2.541 
1901 4,046 531 3,515 
1902 4,302 554 3,748 
1903 4,971 , 582 4,389 
1904 4,793 wa 618 4,175 
1905 4,480 re 636 3,844 
1906 4,473 ‘ 76 3,797 
1907 5,116 ; 704 4,412 
1908 6,443 ‘ 72 5,717 
1909 6,495 744 5,751 
1910 2,308,276 6,833 on 803 6,036 
1911 6,896 as 785 6,111 
1912 6,938 ‘ 853 6,085 
1913 7,839 : 894 6.945 
1914 7,815 +: 949 6,866 
1915 7,738 a 939 6,799 
1916 8,200 as 972 7,228 
1917 8,726 ms 993 7,733 
1918 8,826 1,018 7,808 
1919 8,595 we 1,106 7,489 
1920 2,986,000 8.346 ‘ 1,176 7,170 
1921 8,355 1,199 7,156 
1922 8,858 1,216 7,642 
1923 8,348 a. 1,220 7,128 
1924 9,465 YY 1,274 8,191 
1925 8,278 0 1,338 6.940 
1926 8,283 15 1,395 6,873 
1927 8,450 5 1,460 6,985 
1928 10,010 45 1,565 8,400 
1929 9,450 70 1,680 7,700 
1930 3,901,569 8,346 0 1,700 6,646 
1931 8,180 0 1,685 6,495 
1932 8,099 2 1,644 6,453 


The populations given are for the actual area of the Sanitary District of 
Chicago. Flows are taken from the Hughes Report and the semi-annual 
reports to the U.S. Supreme Court. 


hat there has been a general decrease in the bio- 
hemical oxygen demand downstream and an increase 

the available dissolved oxygen, is shown in Fig. 3. 
[he general trend of the bio-chemical oxygen demand at 
Lockport has been downward since 1929. 

In the control of the Illinois River the re-aeration fac- 
tor is important. Attention is being given to deter- 
mining its quantitative value, particularly for the new 

tions. Basically, the amount depends on time, 
temperature, turbulence, and degree of deoxygenation of 
the liquid. 

Between the Lockport Power House and Peoria a 
number of tributaries reach the Illinois River, the major 
nes being the Des Plaines, Kankakee, Fox, and Ver- 
milion rivers. At low water, the daily flows are relatively 
small In the investigations of the Public Health Ser- 
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vice made above Chillicothe in 1921 and 1922, the flow 
from the tributaries brought in daily was found to aver- 
age from 26,420 to 896,300 in pounds per day of dis- 
solved oxygen net, over a period of 13 months. 
Generally, when water falls over dams marked aeration 
occurs, from which some additions to the dissolved 
oxygen result. To what extent such dissolved oxygen is 
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made available and satisfies the bio-chemical oxygen de- 
mand, only special tests will indicate. 

At the Marseilles Dam, from 1926 to 1933, when 
monthly averages were taken for 87 months, the mini- 
mum monthly pick-up of dissolved oxygen was 1.0 
ppm, the maximum 4.3 ppm, and the average 2.85 
ppm. In general, the pick-up was greater in the warmer 
months, particularly when the oxygen was nearly ex- 
hausted above the dam. In the colder months, when the 
oxygen content was much higher above the dam, less 
pick-up occurred. 

Prior to 1933, the time of flow from Lockport to 
Chillicothe varied between 5 and 6 days for flows at 
Chillicothe under 15,000 cu ft per sec and over 8,000. 
From Lockport to Morris, the time of flow has been 
about 0.6 day for the same range of flow at Morris. 
With the new pools, the time of flow from Lockport to 
Chillicothe is approximately 10 days, when the flow 
at Chillicothe is 5,000 cu ft per sec, and 7 days when it is 
10,000 cu ft per sec. From Lockport to Morris, the time 
of flow is approximately 4 days at 5,000 cu ft per sec 
and 1.8 days at 10,000 cu ft per sec. When there is a 
diversion of 1,500 cu ft per sec, the flow period from 
Lockport to Chillicothe is approximately 12'/. days and 
that from Lockport to Marseilles, 5.8 days. 

The sewage treatment program of the Sanitary Dis- 
trict was originally divided into five general parts: 
the West Side, Southwest Side, North Side, Calumet, and 
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Des Plaines River projects. In the revised program, the 
West Side and Southwest Side works are to be placed 
on the 500-acre site acquired for the West Side Project 
Che Des Plaines River Project has been consolidated 
with the West Side Project. The progress in treatment 
on the basis of sewered population is shown in Table III. 

Since July 1930 the North Side Sewage Works has 
been operated to give complete treatment. By suc- 


Itttnors RIveR AT STARVED ROCK 


Construction of Lock and Dam in 1928 


cessive steps, it has been demonstrated that an average 
of over 200 mgd can be handled, allowing a 5-hr aera- 
tion period. The amount of air has been reduced to ap- 
proximately 0.4 cu ft per gal. When the plant has been 
operated at maximum efficiency, the suspended matter 
in the effluent has been reduced at times to under 10 
ppm, and the average for the year 1932 was 12 ppm. 
Likewise, the 5-day bio-chemical oxygen demand has 
been reduced to below 8 on monthly averages, and the 
average for the year 1932 was 9.7 ppm. The flow has 
varied from 170 to 220 mgd in the monthly averages, the 
maximum for a single day being over 300 mgd. 

Battery A of the West Side Works was put in service 
on June 2, 1930, and Battery B was added in January 
1931. Both batteries now handle the sewage of only a 
part of the West Side Project area. However, they 


Taste III. Procress SEwAGe TREATMENT ON THE BASIS OF 
SEWERED POPULATION, CHICAGO SANITARY DISTRICT 


TREATMENT ON 


POPULATION 
100 Per Cent Bastst 


Date EQUIVALENT 
1914 936 796 
1920 1,080 916 
1922 119,620 64,200 
1924 142,230 79,500 
1925 163,200 91,800 
1929 (Dec. 31) 921,000* 727,000 
1930 (June 24 1,603 ,000* 1,144,000 
Dec. 25 2,153,000* 1,473,000 
1931 (June 25 2,173,000* 1.455.000 
1932 (June 25 2,428,000* 1,562,000 
1933 (June 25) 2,459.000* 1,595,000 


* Figures include population equivalent of Corn Products Refining Company 


(Argo) 
t 100 per cent basis is calculated by allowing 85 per cent treatment for acti- 


vated sludge and 33! /; per cent for sedimentation 


settle the sewage from all the intercepting sewers that 
have been built to date. When the sewage from the 
North Side was turned into this plant, the admixture of 
the North Side sludge, containing both fresh and ac- 
tivated solids, brought in more solids than the two bat- 
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teries could digest. The moisture content of the 4j. 
gested sludge seldom went below 94 per cent. Becarse 
of this condition the experiment has been tried of operat. 
ing one battery on West Side sewage alone and the ot her 
on a mixture of North and West Side sewage. Further 
two separate digestion tanks, heat controlled, have been 
installed, with capacities of 390,000 and 315,000 gal, re. 
spectively, to test the effect of separate digestion 
The result indicated practically the same moisture con. 
tent as in the Imhoff tanks. 

In the operation of the Imhoff tanks, the suspended 
solids have been reduced between 9.0 and 72.2 per cent 
on a monthly average, and 57.8 per cent on a yearly 
average (for 1931). The 5-day bio-chemical oxygen de- 
mand was reduced 56.2 per cent on an annual average 
The North Side sludge has been digested in varying 
amounts, ranging from 0 to 63.0 percent. Because of the 
discharge of undigested sludge, the full effect of the 
treatment has not yet been realized. A third battery 
of Imhoff tanks, with enlarged sludge storage capacity 
was put under contract in 1931, but is only half finished 
because of lack of funds. However, exhaustive tests 
have been made on sludge dewatering and incineration 
with a view to eliminating both sludge digestion and air 
drying in the future extension. An activated sludg 
plant is planned for this extension. 

The Calumet Works has been in operation since Au- 
gust 1922, primarily as a sedimentation plant serving 
a steadily increasing population. At this works paint 
wastes have proved troublesome. The period of settling 
has been steadily decreased. The plant handled about 
55 mgd in 1931 and 1932. The suspended matter was 
reduced between 29 and 61 per cent on monthly averages, 
and between 47 and 49.5 per cent on yearly averages 
The 5-day bio-chemical oxygen demand has been re- 
duced between 20 and 56 per cent on monthly averages 
and between 29 and 30 per cent on yearly averages 
An activated sludge plant is also planned for this ex 
tension. Although contracts for much of it were let 
in 1931, little has been accomplished because of lack of 
funds. 

The operation of the treatment works in Chicago 
and reduction of the corn products wastes have aided in 
improving conditions in the Illinois River. Fish ar 
reported to be appearing in the upper section. 


STANDARD OF MAXIMUM POLLUTION IN RIVER 


In various reports and in the litigation, standards have 
been suggested for the discharge of the Main Channel at 
Lockport and for the Illinois River. They were formu 
lated largely from the practical standpoint that the 
navigable water should be free from objectionable quali- 
ties, both from the viewpoint of those who travel in 
boats and that of those who live or work along the shore 
In the case of Wisconsin et al. vs. Illinois et al., various 
suggestions for maintaining suitable conditions in the 
Des Plaines and Illinois rivers were made by different 
witnesses. 

In the introduction of their report to the Distnc' 
Engineer, Louis R. Howson and Charles B. Burdick 
Members Am. Soc. C.E., said: 


In the consideration of sewage treatment works that will be! 
quired under various drafts of dilution water from Lake Michiga® 
it has been necessary to fix a standard of maximum pollution for © 
Chicago Drainage Canal in order that reasonable sanitary ©o" 
ditions may be maintained in the Des Plaines and Illinois mver 
We suggest the following as a reasonable standard: 

The liquid discharged by the Drainage Canal, as evidence? ©! 
the average of representative samples taken from any 30 com 
tive days shall: (a) Be practically free from settleable soles 
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d in two hours, and, (5) Shall contain dissolved oxygen equal 
xceeding the bio-chemical oxygen demand of said liquid for 5 
vhen incubated at 20 C. (c) Shall contain not less than 
parts per million of dissolved oxygen. 


\iarrison P. Eddy, M. Am. Soc. C.E., and his sub- 
mittee of the Engineering Board of Review suggested 
ft per sec per 1,000 population asa residual dilution 


iter complete treatment had been extended to the en- 
tire equivalent population. This was based on taking 
are of the residual population, diluting the nitrates, re- 
jucing the likelihood of secondary nuisance difficulties 
with algae, and providing a factor of safety. 


Asa witness, the late Edgar Jadwin, M. Am. Soc. C.E., 


stated that in his opinion a minimum total diversion at 
Lockport of 4,167 cu ft per sec was necessary to prevent 
a nuisance in the Illinois and Des Plaines rivers and per- 
mit fish to live there. To allow for contingencies, he 


placed the eventual amount at 5,000 cu ft per sec, 
measured at Lockport. 


In his testimony, Mr. Eddy set up what he considered a 


reasonable standard for the waters of the Port of Chi- 
ago, that is, those above Lockport, from the viewpoint of 
navigation. 


The water should be practically free from visible suspended 


oarticles of sewage matter coming from sewage treatment plants. 


2. The water should be practically free from oil, grease, color, 


nd suspended matter. 


The water should not be obnoxious or offensive to, or inju- 
usly affect the health of, passengers and persons employed on 


vessels or other property used in connection with navigation. 


4. The water should not create odors of putrefaction of organic 


matter 


The waters should not be of such composition as to result in 


in excessive growth of water plants. 


6. The water should not cause discoloration of paint on, or 


therwise injure, vessels and equipment er other property employed 


onnection with navigation. 
rhe water should contain at least three parts per million of 


lissolved oxygen. 


In specifying an annual average diversion of 2,000 


u ft per see as of 1945, or '/s cu ft per sec per 1,000 
opulation, based on total equivalent population in 


idition to sewage and overflow run-off, Mr. Eddy did 
consider the additional water that might be re- 
tired to maintain suitable conditions for navigation in 
Des Plaines and Illinois rivers. He stated that in 
irm weather from 3,000 to 4,500 cu ft per sec might be 
quired for this purpose. 
tentative standard would seem to require the 
untenance of at least 3 ppm of dissolved oxygen in the 


s Plaines and Illinois rivers, because of the difficulty 


i keeping an exact control at all times over all the factors 
atering into the problem. By this means nuisances 


| be prevented and fish life maintained. Further, 


juirement that settleable solids be practically re- 
1 is sound, for it would minimize the formation of 
banks in the pools. To maintain an oxygen 
nee, a supply of dissolved oxygen should be available 
meet the bio-chemical oxygen demand as required. 
tung of pools by opening the sluiceways in the dams 
prove helpful, particularly at times of high water. 
n the sewage has been intercepted and complete 
nt given, the question of storm overflows re- 
Practically all the sewers in the Sanitary Dis- 
built on the combined system. Only a few 
limited in area and mostly suburban, have sepa- 
tems. Asa result the overflow outlets may be in 
n an average of about 53 times during the year. 
a major storm, a large part of the raw sewage 
discharged directly into the river or channel. 
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It may be desirable to flush the North Shore Channel and 
the South Fork of the South Branch of the Chicago 
River by means of existing flushing pumps at Wilmette 
and 39th streets, and by diversion from the lake through 
the Chicago River. Experience will dictate just how 
often and to what extent flushing will be required. 

The proper operating routine and plant efficiency and 
sufficiency will be finally determined by actual operation 


Survey Company 


STARVED Rock Dam CoMPLETED AND FILLep (1933) 


and field study. In this study, the amount of treatment, 
the allowable diversion, and the flow of tributaries, as 
well as the season and the presence or absence of an ice 
sheet in winter are all factors which must be considered. 
After facilities for complete treatment have been in- 
stalled, considerable time may be required to determine 
their full effect. The required residual dilution will 
need to be determined, so that reasonable conditions 
can be maintained throughout the Des Plaines and 
Illinois River system below Lockport. Judging from 
past experience, there will be a seasonal and a yearly 
variation in the needs. 
CONCLUSION 

The works now under construction by the Sanitary 
District, when put in operation, should be highly benefi- 
cial in removing suspended matter and reducing the bio- 
chemical oxygen demand. The condition of the Des 
Plaines River below Lockport and the upper Illinois 
River will depend on the amount of diversion permitted 
and will vary with the seasons. Study and control under 
actual operation will be required to determine the final 
efficiency and sufficiency of the system with a given di- 
version. 

In the lower Illinois River, below Peoria, conditions 
in the future will be governed largely by the pollution 
from the Peoria-Pekin metropolitan district. In this 
section the necessity of reducing the organic load from 
industry looms large. 
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Design of Modern Suspension Bridges 


Simpler Formulas Developed for More Economical Structures 


N the earliest suspension bridges the floors were 

laid directly on the cables or chains. An American 
engineer, Charles Finlay, is credited with the intro- 
duction, in 1796, of the suspended floor system 
lo provide a level roadway. Excessive vibration 
of the floor and the imminent danger of overturning 
by heavy winds led to the development of the stiffening 
truss, introduced by the elder Roebling in 1855, on 
the Niagara Falls railway bridge. Analyses of this 
lype of bridge by the elastic theory have resulted in 
heavy stiffening trusses, safe but uneconomical in 
design. A deflection theory for simple-span sus- 
pension bridges, taking into account the deformed 
configuration of the structure, was presented by J. 
Melan in 1888. However, that theory ts not directly 
applicable to bridges with continuous stiffening 
trusses. To supply this deficiency Dr. Steinman 
has developed a generalized deflection theory, which ts 
applicable to designs having either continuous or 
hinged trusses. It yields lower moments and shears 
and consequent savings, up to 65 per cent, in the 
weight of metal in the stiffening trusses. 

Much has been written on the theory of the stiffening 


truss, both when continuous from anchorage to anchor- 
age and when hinged at various intermediate points. 
Dr. Jakkula has reviewed the theories of many in- 
vestigators and considered the advantages and dis- 
advantages of their methods from the standpoint 
of theoretical accuracy and workability. He compares 
the various forms of equations for determining the 
horizontal component of the cable stress produced 
by a uniform live load covering any part of the span. 
The following articles are brie} abstracts of the papers 
presented by Drs. Steinman and Jakkula before the 


joint session of the Structural Division of this Society 


and the Applied Mechanics Division of the American 
Society of Mechanical Engineers on June 30, 1933, 
during the Annual Convention in Chicago. 

The other papers readat this session were sponsored 
by the Applied Mechanics Division of the American 
Society of Mechanical Engineers, which will determine 
their publication and disposition. They are “Impact 
Effect on Bridges,” by Dr. R. Bernhard; “Grapho- 
statics of Stress Functions,” by H. M. Westergaard, 
M. Am. Soc., CE.; and “The Amplitude of Non- 
Harmonic Vibrations,” by J. P. Den Hartog. 


A Generalized Deflection Theory 


By D. B. Srernman 


Memser AMERICAN Society or Crvit ENGINEERS 
ENGINEER, New York, N.Y. 


Y an improved and extended mathematical 
theory for the stress analysis and design of sus- 
pension bridges, it is believed that for the first 

time formulas have been developed which are applicable 
to the accurate analysis of the various types of sus- 
pension bridges, whether hinged or continuous, whether 
single or muitiple span. In the past, most suspension 
bridges have been designed by an approximate method 
of analysis known as the “‘elastic theory.’’ This method, 
in the derivation of its formulas, disregards the slightly 
deformed configuration of the structure under loading. 
Its calculated values for bending moments and shears 
are too high, satisfying safety but not economy, and its 
application results in a substantial waste of metal in the 
stiffening trusses. The error increases with the flexi- 
bility of the structure, the span length, and the ratio 
of dead load to live load. 

A more exact method of analysis, which takes into 
account the deflected configuration of the structure, is 
called the ‘‘deflection theory.”’ It yields lower calculated 
stresses and a consequent saving, ranging from 20 to 
65 per cent, of metal in the stiffening truss. The de- 
flection theory, as applied to non-continuous, single- 
span suspension bridges, has been available to the pro- 
fession for over forty years, but an extension of it to 
include continuous and multiple-span structures has 
thus far been lacking. 

A number of continuous suspension bridges have been 
built, including the Rondout Bridge at Kingston, N.Y.., 
and the General U.S. Grant Bridge over the Ohio River 


at Portsmouth, Ohio, with main spans of 705 and 700 ft, 
respectively. But the more general adoption of the 
continuous type of suspension bridge, offering advantages 
of economy and rigidity, has been retarded by the lack 
of an accurate, scientific theory for its analysis. Simi 
larly, the adoption of multiple-span suspension-bridge 
designs has been handicapped by the lack of accurate 
working formulas. Without close proportioning, th 
full economy of this type of suspension bridge could not 
be secured. 

In order to supply these deficiencies, the author has 
developed this generalized ‘‘exact’’ or ‘“‘deflection 
theory for suspension bridges, applicable to continuous 
and multiple-span designs as well as to the simple-span, 
two-hinged type. The condition of continuity of th 
stiffening truss at the towers introduced difficulties o! 
mathematical analysis that appeared insurmountable 
but these difficulties were finally resolved and practical 
working formulas were obtained. In several cases, th 
final working equations and formulas were even simp! 
and more compact than those previously used for th: 
simple type of suspension structure. To facilitat: 
preliminary or approximate evaluation, still simple: 
approximate formulas have been developed, and the! 
departure from exact values has been indicated. They 
also facilitate the interpretation of the mathematica: 
expressions or relations represented. 

The formulas derived suffice for the complet: 
accurate analysis of any standard type of suspensio® 
bridge, of any number and proportion of spams, ©\« 


r 
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inuous or hinged at the towers. The analysis yields theory shows that an average reduction of 30 per cent 

alues for the tension in the cables and the bending im the stresses would have been permissible, with a 
,ents, shears, and deflections in the stiffening trusses. corresponding saving in the metal of the spans. 

Numerical examples in the paper afford a comparison 

TWO SEAM SS between alternative continuous and non-continuous 

| show the practical workability of the generalized designs. For a suspension bridge with a main span of 

ry a numerical computation has been made, applying 800 ft, the continuous design is found to give 5 per cent 

the formulas to the analysis of the stresses and de- more rigidity for the same economy, or 5 per cent 

fections in a continuous suspension bridge with a main more economy for the same rigidity. For shorter spans 

span of 800 ft. The 

stresses obtained for the 

stiffening truss are ap- 

proximately 45 per cent 

lower than those yielded 

by the common elastic 

theory, representing a 

rresponding saving of 


‘al that would be im- y, SX 


ossible if the new 
were not avail- 


ab le The range of sav- 
ngs for continuous sus- 
pension bridges is found — 
to be substantially iden- 
tical with that secured — 
percentage reduction or 
saving yielded by the 
re scientific deflection 
the ory as compared with 
the elastic theory is 
found to be a function 
nerely of the slenderness 
factor. 

[he designers of the 
General U.S. Grant 
Bridge over the Ohio 
River (1927), lacking an 
idequate theory for the A Continuous Suspension Span Over the Ohio River at Portsmouth, Ohio 


Tue GENERAL U.S. GRANT BRIDGE 


exact analysis of the 

‘ontinuous spans, calculated the stresses and sections or heavier structures these percentages of superior 
y the common elastic theory and then assumed a_ efficiency are increased. The general conclusion is 
reduction of 10 per cent for the deflection correction. therefore, that the continuous type of suspension bridge 
They believed a greater reduction would be justified but offers advantages over the two-hinged type for spans 
had no way of determining the proper amount. Had _ under 1,000 ft when designed for highway loading, and 
the present theory and formulas been available, a for longer spans when designed for railroad loading. 
larger reduction, about 18 per cent, would have been The availability of this generalized deflection theory 
found to be correct. In the design of the Rondout should stimulate the adoption and facilitate the economic 
Bridge at Kingston (19::2), no reduction was made for design of continuous and multiple-span suspension 
the deflection correction, but the newly developed types. 


Various Stress Formulas Compared 


By A. A. JAKKULA 
Junror AMERICAN Society or Crvit ENGINEERS 
Instructor tn Crvit ENGINEERING, Unrversiry or Micuican, ANN ARBOR 


R a long time the analysis of the stiffened sus- dimensions before and after loading can be considered 
pension bridge has been recognized as one of the the same. 
nost complicated of structural problems. The For this comparative study of methods, the type of 
ation is caused by the necessity of considering the structure has been selected for which a minimum of 
med’’ shape of the structure after the action of algebraic work is required, that is, a two-hinged stiffen- 
id and temperature. This makes the stiffened ing truss with unloaded backstays. 
ridc> unique, for in practically all other structures the Those familiar with the problem of ‘exact’ analysis 
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of suspension bridges know that the final result in all 
solutions must be reached by some method of successive 
approximation. An equation based on the method of 


SusPENSION Span Over THE River Tees, In 1741 


Melan has been derived, in which the ‘‘cut-and-try”’ 
procedure is reduced to two steps. The first step gives 
the horizontal component of cable stress, 77, due to a 
continuous, uniform live load over any part of the span, 
with an accuracy of 1'/: per cent for most 
conditions of loading, and the second step 
gives the exact value of the component. 
rhe result is obtained by arranging the solu- 
tion for H in the form of a quadratic equa- 
tion in which all the factors that make the 
“cut-and-try" procedure necessary appear 
in two terms. If these two terms are con- 
sidered equal to zero in the first approxima- 
tion, the equation is directly solvable for /. 
For a structure of long span this first value 
of H is accurate within 1'/, percent. In 
the second step this value of #7 is used to ob- 
tain values for the two terms previously 
mentioned. When they are evaluated, the 
equation gives values of 7 that are for all 
practical purposes exact. 

The method of Melan assumes that the 
live load can be considered as producing a 
uniform stress in the hangers. The error in 
this assumption has been recognized for a 
long time as being slight, but little numeri- 
cal evidence has been produced to show its 
magnitude. An analysis of the Ambas 
sador Bridge, using the trigonometric series form of 
solution developed by S. Timoshenko, shows that this 
error is about | per cent. 

A careful study of the series solution shows that a 
method can be developed by which the “cut-and-try”’ 
work is reduced to a minimum. At least five terms 
in the series must be used to obtain results comparable 
to those secured by the Melan method 
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For a long time it has been felt that an influence-|in¢ 
solution for the stiffened suspension bridge was ;y- 
possible, but this feeling is perhaps unjustified. Tyo 
solutions for a concentrated load placed at any point in 
the span are developed, and influence lines for H are 
drawn. In the first solution the actual distribution of 
the concentrated load to the cable is neglected, but in 
the second this factor is considered. The results from 
the influence line based on the second solution compare 
well with results from the other solutions. 

The various methods presented have been compared 
by means of an analysis of the Ambassador Bridge. 
using ten increments of live load ranging between 
0 and 2,000 Ib per ft and six different positions of the 
live load on the span. The solutions obtained for the 
60 different loading conditions include the horizontal 
component of the cable stress and the deflections of 
the truss. The conclusions, therefore, are based on 
an analysis of one of the longest structures in the 
world. It is believed that they are general but it js 
realized that an analysis of a short-span bridge might 
alter some of those based on numerical results. 


The main conclusions are: 


1. The equation for H based on the Melan method is 
very workable and when used in the way indicated 
will give in two steps values for H as exact as is ever 
necessary. It will give in one step results suitable for 
estimating costs, in which all ‘‘cut-and-try’ methods 
are unnecessary. 

2. The advantages and disadvantages of the Melan 
method and the series method of analysis can be sum- 
marized as follows: (a@) The complete derivation of the 
equations for deflection and for H is a great deal easier 
and quicker by the series method than by the Melan 
method. (+) In a numerical problem the use of th: 
Melan equation for H is simpler than is the series solu 
tion. (c) When H has been evaluated numerically in 


NIAGARA FALLS RAILROAD BriIDGE, BUILT IN 1855 
An Early Stiffened Suspension Span 


any given case, the deflections, moments, shears, 20¢ 
actual load division between cable and truss can & 
found more readily by the series, than by the M: 
method. (d) The series method is the only practic 
way to find the effect of the actual load distribution 

3. All the data obtained tend to prove that it 1s n° 
necessary to consider the actual distribution of ¢! 
load to the cable when uniform loads are used. 
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Keeping Our Streams Clean 


Extensive Studies Indicate Means of Relieving a Serious Condition 


Studies reveal that the by-products obtained by treating 
objectionable wastes are often valuable enough to pay 
the cost of the installation required for treatment. On 
June 30, 1935, at the Annual Convention of the So- 
ciety in Chicago, the Sanitary Engineering Division 
devoted considerable time to the presentation of papers 
on various phases of this important subject. The 
high lights of these papers are here abstracted. 


The Problem of Stream Cleansing 


MemBerR AMERICAN Society or Civit ENGINEERS 
Consuttinc Encrneer, Metcatr anp Eppy, Bosron, Mass. 


to vessels, and oil which creates a fire hazard at the docks. 
_ Formerly it was believed that the waters of a flowing 
stream became purified in traveling a short distance. 
It is now understood that although a rapid rate of flow 
is advantageous for the prevention of putrefaction in 
heavily polluted waters, sewage bacteria may be carried 
long distances by rapidly flowing streams. Storage 
in ponds on a stream is beneficial in reducing the number 
of these bacteria, not only by subsidence but also by the 
death of the bacteria during the storage period afforded. 

In the self-purification of polluted streams under 
aerobic conditions, that is, in the presence of oxygen, 
bacterial oxidation of the organic matter takes place, 
creating a demand upon the dissolved oxygen of the 
waters of the stream. If the oxygen available becomes 
exhausted, anaerobic decomposition, or putrefaction, 
sets in and offensive odors are produced. It is therefore 
important to maintain aerobic conditions to prevent the 
stream from becoming a nuisance. At winter tempera- 
tures, near the freezing point, very little bacterial action 
takes place and consequently there is very little oxygen 
demand. As the temperature increases, bacterial action 
and the oxygen demand increase to a maximum in the 
summer. The sedimentation of sewage matter in slug- 
gish streams or ponds reduces the current oxygen de 
mand, but accumulations of sludge deposits not flushed 
out by the flood flows in the spring will exert a high 
oxygen demand in summer. Such deposits are fre- 
quently the cause of offensive conditions. 

Dissolved oxygen derived from the atmosphere is the 
major source of the oxygen supply. The solubility of 
atmospheric oxygen in water decreases with increasing 
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pare has become a grave problem, and when the dis- 
posal is by discharge into streams it is a problem of the 
ared first magnitude. Such disposal adversely affects pub- 
dye lic health and public comfort. Ti may destroy fish 
reen and shellfish and may render the water — for do- 
the mestic, industrial, and agricultural use. Wasted oil 
the also creates a serious fire hazard at docks and harbors. 
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. 
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By Atmon L. Fates 
d is ORMERLY streams were looked upon as a means 
=~ P provided by Nature for the disposal of filth and 
a refuse of all kinds. The installation of community 
“7 water supplies and the inadequacy of cesspools led to the 
os onstruction of sewers or sewerage systems emptying 
in into nearby streams. With the growth of communities 
; ind industries, many streams have become seriously 
polluted. 
sier EFFECTS OF POLLUTION 
elan [he pollution of waters has several important aspects, 
the mong which may be mentioned: (1) public health, 
olu particularly in relation to the contamination of waters 
y in 
REPRESENTATIVE SAMPLES OF TANNERY WASTE DURING 
TREATMENT 


A. Crude Tannery Waste. B. Settled Waste. C. Chemical 
D. Filter-Bed Effluent. E. Not shown, Taken from 


Brook Above Treatment Plant, Has Appearance of Sample D 


| for domestic water supply, bathing, or shellfish cul- 
2) public comfort, largely as regards conditions 
tionable to sight or smell, rendering the waters un- 
tive or unfit for recreational uses, or even creating a 
ce; (3) commercial factors, chiefly the effect on 
and on the use of the waters for agricultural or 
rial purposes; and (4) navigation, as relates to 
ts causing obstruction to shipping or the presence of 
mable substances, such as acids that are damaging 


temperature. The amount found is commonly expressed 
in percentage of saturation at the particular temperature. 
As the dissolved oxygen is reduced below the saturation 
point, the water takes up oxygen from the air by re 
aeration. Agitation of the water facilitates the absorp- 
tion of oxygen from the air, and the rate of absorption 
increases with the degree of turbulence. 

In a polluted stream with a high oxygen demand, the 
dissolved oxygen continues to decrease in spite of re- 
aeration as the water passes downstream. However, a 
point is reached below which the rate of absorption of 
oxygen by re-aeration exceeds the rate of depletion of 
dissolved oxygen. This is called the critical point. To 
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maintain aerobic conditions in a polluted stream, it is 
only necessary to have sufficient oxygen available to 
satisfy the oxygen demand until the critical point is 
reached. 

TREATMENT OF POLLUTED STREAMS 


It is not generally practicable to solve problems of 
stream cleansing by treating the polluted waters, but in 
some cases objectionable conditions may be alleviated by 
such means. Improvement may be effected by utilizing 
or constructing reservoirs above the point of pollution 
for the storage of water during periods of relatively high 
stream flow in the winter and spring, and for the regu- 
lated withdrawal of the stored waters during the summer 
and fall. In the Ruhr district in Germany, the self- 
purification of polluted streams is aided by the construc- 


SEWAGE POLLUTION OF River, AT DAYTON 
Before Construction of Treatment Works 


tion of reservoirs on the streams below the points of 
pollution. These artificial lakes increase the time of 
flow and permit correspondingly greater bacterial 
oxidation of organic matter. The sludge deposits must 
be dredged out from time to time. In the Emscher dis- 
trict in Germany large settling basins have been built 
for the entire river, the sludge being removed by dredges 
and pumped to lagoons. 

In some cases sodium nitrate solution has been added 
to heavily polluted waters during critical periods to fur- 
nish a supply of available oxygen when the dissolved 
oxygen was exhausted. Chloride of lime has been ap- 
plied to heavily polluted ponds when they became black 
and foul and created offensive odors due to putrefaction. 
Chemicals have also been applied to streams for the de- 
struction of excessive organic growths. During 1930, a 
study was made of the effect upon Bolin Creek of chlori- 
nating the settled sewage from Chapel Hill, N.C., 
which showed that this treatment caused a marked im- 
provement in the physical appearance of the stream, 
allayed obnoxious odors, partially stabilized the organic 
matter, retarded bacterial activity, and destroyed a 
large part of the bacteria in the stream. 

TREATMENT OF SEWAGE AND INDUSTRIAL WASTES 

It is necessary to discharge sewage and industrial 
wastes into some stream or body of water after such 
treatment as may be required. It is now possible to 
treat sewage to almost any desired degree. Many kinds 
of industrial waste are susceptible of treatment by estab- 
lished sewage treatment processes, with or without 
modification. For some kinds of industrial waste radi- 
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cally different methods of treatment are required. [p 
connection with the treatment of industrial wastes, he 
possibility of the recovery of by-products should not be 
overlooked. The degree of treatment required {or 
sewage and industrial wastes depends upon local eon. 
ditions, including the character of the stream, the extent 
of dilution, and the subsequent uses of the waters. 

In cases where the sewage or treatment-plant effluent 
is discharged into a lake, a harbor, or the open sea, fac 
tors other than dilution must be considered, such as the 


Give Facrory WASTES RUIN APPEARANCE OF RIVER By 
FORMATION OF ScUM 


effects of temperature, winds, tides, and currents 
Outlets should be so located that the sewage or effluent 
will become sufficiently dispersed to prevent objection. 
able pollution of shore waters. Even though the degre 
of dilution is very great, the sewage must be sufficiently 
treated so that floating matter will not be carried to the 
shore by winds and currents. 

In the case of tidal estuaries, the tidal prism, or volume 
of water included in a section between high and low tide 
contributes to the flow from the land for purposes oi 
dilution. On the other hand, the flood tide promotes 
sedimentation of sewage solids and, in the case of com 
paratively long tidal streams, the shunting back and 
forth of the sewage mixture by the tides may greatly 
delay its passage to the open sea. The salt water tends 
to cause precipitation of finely divided suspended matter 
and to increase the hydrogen sulfide gas, or rotten-egg 
odor, produced by decomposition. The decomposition 
of sewage matter deposited over considerable areas in 
shallow tidal waters may give rise to very offensive odors 
Lowering of the water level at ebb tide promotes the 
liberation of gas from the decomposing solids. The 
discharge of sewage effluent into tidal estuaries therefore 
constitutes a special problem 

There is a marked difference in the character of streams 
that are unaffected by tides. Some have a rapid un 
interrupted flow and others have a sluggish flow, or ar 
ponded to a considerable extent. Some have a compara 
tively short time of flow before receiving the waters oi 
sizable tributaries or discharging into relatively larg« 
streams or bodies of water. Others have a —— 
tively long time of flow before the stream is substantial! 
increased. These factors have an important bearin 
on the degree of sewage treatment required. 

Early investigations of polluted streams by Hering 
Stearns, Hazen, Goodnough, and others, led to the con 
clusion that dilution ratios of 3.5 to 6 cu ft per s 
diluting water per thousand of population contributing 
sewage are commonly required to prevent a nuisanc 
If the stream flow is less than 3.5 cu ft per sec per thou 
sand population, a nuisance is likely to result. [i ts 
flow is more than 6 cu ft per sec no offense is to be & 
pected unless the waters are affected to a considera” 
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ext. at by other sources of pollution. Local conditions 
mu be taken into consideration in each case, and the 
rig) s of others in utilizing the diluting power of the 
‘roam must not be overlooked. To avoid a nuisance 
th wage must be treated to such extent as necessary to 
prevent the exhaustion of dissolved oxygen in the re- 
ceiving waters. 

in order to support fish life the load of decomposable 
organie matter must not be so great as to reduce the dis- 
ived oxygen content of the waters much below 3 
ppm, equivalent to approximately 33 per cent of satura- 
tion at 20C (68F). Waters to be used for fishing ob- 
viously must not be polluted with any substance of such 
kind and in such amount as to kill the fish or destroy the 
living organisms on which their life depends. 

Regardless of the amount of dissolved oxygen present 
in a stream, if it is to be attractive for boating and for 
scenic beauty it must not be polluted to such an extent 
as to materially affect its color, turbidity, suspended 
matter, or other physical characteristics. It must also 
be free from disagreeable odors. A high degree of treat- 
ment of sewage and industrial wastes may be required to 
prevent such objectionable conditions. 

- No sewage pollution in the immediate vicinity of 
thing beaches should be permitted. Physical evi- 
ience of sewage pollution should not be tolerated, even 
though the sewage matter has been brought considerable 
distances by winds and currents. Bathing waters not 
should be clean in appearance and contain no ob- 
iectionable substances from industrial wastes, but also 
should be reasonably free from bacteria of known sewage 
origin. 
here is no generally accepted bacteriological standard 
for natural bathing waters, and there is insufficient epi- 
lemiological evidence for the determination of such a 
standard. 

If sewage is discharged into sources of public water 
supply, the stream must be such that, with the minimum 
lilution afforded, no hazard will result in the use of the 
water after treatment. Studies by the U.S. Public 
Health Service based on Ohio River treatment plants, 
indicated that the maximum degree of bacterial pollution 

f raw water consistent with the production of a filtered 
ind chlorinated water conforming to the revised U.S. 
freasury Department standard for drinking and culinary 
water supplied by common carriers, is represented by a 
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B. coli index approximating 5,000 per 100 cc. Subse- 
quent studies indicated that with certain combinations 
of treatment, the B. coli index of the raw water might be 
increased to as many as 60,000 per 100 cc. 

Even in the case of treatment plants accomplishing 
efficient disinfection of sewage, a high dilution is re- 
quired if the disinfected sewage is discharged into a source 
of public water supply. Sewage may be sterilized so as 
to conform with the bacterial standard of the U.S. 
Treasury Department, but obviously such sterilized 
sewage would not be suitable to drink even after treat- 
ment by a modern water purification plant. The Trea- 
sury Department has adopted standards (1) as to source 
and protection, (2) as to bacteriological quality, and (3) 
as to physical and chemical characteristics. 

Although the effects of industrial wastes on water 
supplies are more varied, and in many cases more 
serious, than are those of domestic sewage, water 
supplies can receive a limited amount of some wastes 
without overloading water purification plants or seriously 
affecting the quality of the effluent. When the amount 
or character of the industrial wastes is such as to render 
it impracticable or unreasonably expensive to produce a 
satisfactory water, the industrial wastes must be satis- 
factorily treated or even eliminated unless it is expedient 
to secure a more satisfactory source of water supply. 


NATIONAL INDUSTRIAL RECOVERY ACT FUNDS AVAILABLE 


Much progress has been made in the treatment of 
sewage and industrial wastes to abate stream pollution, 
but many streams are still in a seriously polluted con- 
dition. The present is a favorable time to proceed with 
projects for stream cleansing. The costs of labor and 
materials are low. Such projects will afford a measure 
of relief for unemployment and may be financed in such 
a way as to avoid an increase in the tax rate. Advan- 
tage can be taken of the National Industrial Recovery 
Act, of which Title II, ‘‘Public Works and Construction 
Projects,’’ provides financial aid, including outright 
grants of 30 per cent of the cost of labor and materials. 
Among the projects eligible for such Federal aid are 
those for ‘‘conservation and development of natural 
resources,’ including “purification of waters.’ The 
utilization of the benefits of this act, for the construction 
of needed projects, is also considered a public duty, to 
stimulate the recovery of business. 


Relative Importance of Industrial Wastes in 


Stream Pollution 


By L. F. Warrick 


Strate SANITARY ENGINEER, WISCONSIN STATE Boarp or HEALTH, MApISON 


{ the various commodities that have become a part 
| our modern civilization have marked “‘A Century 
gress in Industry.’’ In the phenomenal develop- 
{ mass production in this country, efficiency in the 
tion of raw materials has often been sacrificed 
‘fort to speed up the wheels of industry. Particu- 
irly was this true during the World War. Industrial 
istcs were looked upon as a necessary evil. The most 
ay nient and cheapest method of getting rid of them 
was s ught, and in many cases this appeared to be dump- 
‘ng ‘nto the nearest watercourse. Accordingly, with 


r SREMENDOUS strides forward in the manufacture 


expanding manufacturing activities, the present-day 
problems of pollution by industrial waste grew steadily 
worse. 

The public has become increasingly aware of the harm- 
ful effects of unrestricted stream pollution. The uses 
of natural waters for drinking and domestic purposes; 
for industrial water supply; for watering of stock; for 
propagation of fish, oysters, and other aquatic life; for 
navigation; for power production; for agricultural de- 
velopment involving irrigation; and for recreational 
purposes, including bathing, boating, and fishing, par- 
ticularly for game fish—all these uses have been ad- 
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versely affected in some degree by utilizing the same 
waters for the disposal of sewage and industrial wastes. 
In some cases streams have been so polluted as to make 
them absolutely unfit for normal uses. The result has 
been a growing demand, particularly during the past 
fifteen years, that our natural waters be kept in a rea- 
sonably clean condition. 

Public demand for clean streams in this country is re- 
flected in the legislation enacted by many states and by 


A Srupy or tHe Errect or INDUSTRIAL WASTE ON FISH 
Conducted by the Wisconsin State Board of Health in the Sanitary 
Engineering Laboratory at the University of Wisconsin 


the Federal Government. At first such legislation 
tended to be absolutely prohibitory in nature, such as 
the Oil Pollution Prevention Act passed by Congress in 
1924. Numerous damage suits arising from unre- 
stricted pollution of streams have been instituted and 
in many cases the courts have upheld the rights of 
riparian owners under the common law to receive the 
waters of streams flowing through their property ‘‘un- 
diminished in quantity and unimpaired in quality.”’ 

Experience has shown, however, that law enforcement 
alone does not provide the solution of many problems of 
pollution by industrial wastes. There are technical and 
economic, as well as legal, aspects to be considered. 
Accordingly the trend, particularly during the past 
decade, has been toward the establishment of govern- 
mental, industrial, and other agencies to undertake 
cooperative studies, to work out suitable means of re- 
ducing these wastes to a minimum, and to bring about 
the necessary stream improvement. 

TODAY'S WASTES BECOME TOMORROW'S PROFITS 

The Sanitary Water Board of Pennsylvania and Iili- 
nois, the Michigan Stream Control Commission, and 
the State Committee on Water Pollution of Wisconsin 
are examples of state bodies created to secure the abate- 
ment of pollution. The Ohio River and Great Lakes 
Board of Public Health Engineers are typical agencies 
developed to permit the states within these two major 
drainage basins to work out comprehensive cooperative 
programs for reducing the pollution of interstate streams, 
assisted by the U.S. Public Health Service. 

Industrial groups are becoming increasingly aware of 
the advantages of collective action in solving some of 
their common problems of waste utilization or disposal, 
as evidenced by the employment of engineers especially 
for this purpose by such organizations as the American 
Pulp and Paper Association and the American Petroleum 
Institute. There is already much evidence to show that 
the programs adopted by these various agencies are pro- 
ducing definite results and are materially beneficial in 
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cleaning up the lakes and streams of the country. 
The general policy underlying the various prograrms 
through which these results are being obtained calls {»; 
(1) waste utilization to the greatest possible degree, and 
(2), if a pollution problem still exists, installation of any 
effective and practical method available or capable of 
being developed to treat and dispose of the waste in a 
satisfactory manner. With certain wastes, such as those 
produced in pulp and paper mills and in corn products 
plants, it has been found that by carrying waste utiliza 
tion to its economic limits, pollution problems have been 
entirely eliminated or greatly minimized. It has been 
found in these cases that the value of the materials re. 
covered far exceeds the cost of installation and operation 
of the recovery systems. Progress made in the past 
few years substantiates the truth of the adage, ‘From 
the wastes of today will come the profits of tomorrow 


POLLUTING EFFECTS OF INDUSTRIAL WASTES 


In considering the disposition of industrial wastes, the 
various agencies of government, industry, and the public 
in general frequently have quite different ideas as to the 
relative importance of the wastes in stream pollution. 
This is to be expected, since there are elements peculiar 
to each individual situation, and the same measuring 
stick is not applied by all concerned. On the basis of ap- 
pearance it may seem to non-technical people that a 
spent dye solution brings about vastly worse pollution 
than a relatively clear and colorless waste which is highly 
acid or caustic, or contains ingredients capable of causing 
much more trouble when considered from other points of 
view. The public interests involved may vary markedly 
Therefore some reasonably acceptable classification 
of industrial wastes according to their relative importance 
in stream pollution must necessarily be established on a 
definitely specified basis, and some satisfactory unit or 
standard must be agreed upon for comparing different 
wastes. 

The uses of streams previously mentioned have been 
taken as a fundamental consideration in any such classi 
fication. The polluting strength of trade wastes as af 
fecting a given use have been evaluated through suitable 
analytical procedures, results being compared on the 
basis of some common unit. This comparison may be 
based on the type and amount of solids content, on the 
bio-chemical oxygen demand, or on any other convenient 
determination of significance as regards stream use. 

That there is no one unit which tells the whole story 
for a given stream use is well illustrated by some of the 
studies conducted in Wisconsin by the State Board of 
Health to determine just how wastes from pulp and 
paper mills may interfere with the use of a stream for 
the propagation of fish. It is fairly well known that 
fish may be affected by pollution in any or all of the 
following ways: (1) direct killing through toxic con- 
stituents; (2) changes in natural conditions, such as de 
pletion of dissolved oxygen, so that fish seek another 
habitat either because of the condition of the water or the 
effect the wastes have on plants or lower animal life con- 
stituting their food; and (3) interference with the de 
velopment of fish life and young fish, that is, influence on 
the reproduction of the species. 

In comparing sulfite and sulfate pulp-mill waste liquors 
it was found that a direct toxic effect on the game fish 
used in the experiments might be expected when the 
wastes were diluted less than one part in 200 by volume 
The wastes did not differ greatly with respect to the d 
gree of dilution required to avoid destruction of fish by 
their poisonous constituents, presumably mercaptans or 
sulfur compounds. However, the sulfite wastes had 4 
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much greater avidity for oxygen than the sulfate wastes. 


Pulp and paper mills are rated as to their production. 
Since these sulfite and sulfate wastes would probably 


On the other hand, milk plants are rated on the basis of 
jeplete the dissolved oxygen in a stream below the criti- their milk intake. In Table II the unit taken for the 
amount necessary to sustain fish life before the limit- various types of dairy product establishments in pre- 
ing dilution of one part in 200 for toxic effects was senting average population equivalents is 1,000 lb of 
actually reached, the most significant basis of comparison milk taken in per day, based on composite samples of 
is their oxygen demand. Their relative effect on fish waste discharged throughout a working day. Further 
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foods or reproduction of the species cannot be readily 
measured with our present knowledge. 

If these wastes were compared according to their sus- 
pended solids or pulp fiber content, there would be prac- 
tically no difference between them. Tests described 
in the 24th Annual Report (1932) of the Engineering 
Society of Wisconsin indicate that pulp fiber does not 
ordinarily accumulate in, and clog the gills of, fish caus- 
ing death by suffocation. There is, however, the pos- 
sibility of an indirect effect if fibers and other solids 
settle to the bed of a stream and decompose there, using 
up the dissolved oxygen necessary to support fish and 
other aquatic life. 


OFFENSIVENESS OF INDUSTRIAL WASTES MEASURED 


Probably the most common pollution characteristic of 
industrial wastes is an affinity for oxygen. This may be 
a chemical or a biological oxygen demand, or a combina- 
tion of both, depending’ on the nature of the waste. As 
the depletion of dissolved oxygen in a stream generally 
causes a nuisance, the bio-chemical oxygen demand of 
industrial wastes may be regarded as a measure of their 
degree of offensiveness. Accordingly the 5-day bio- 
chemical oxygen demand determination has come into 
widespread use for evaluating ‘‘offensive’’ pollution 
occasioned by both domestic sewage and trade wastes. 

Although the application of this test to some wastes is 
of questionable value or is known to give somewhat mis- 
leading results as compared with the standard methods 
for measuring the strength of sewage, modifications in 
technique will gradually overcome these difficulties. 
Further studies in this field are needed to ensure that the 
results obtained by different laboratories making tests on 
trade wastes will be strictly comparable. 

In investigations of stream pollution, it is frequently 
advantageous to convert the data on the oxygen demand 
of industrial wastes into ‘‘population equivalents’’ in 
order to reduce the polluting ability of the wastes and 
that of the domestic sewage to a common, readily under- 
standable basis. These population equivalents are ob- 
tained by dividing the total daily oxygen requirement of 
the waste under consideration by the daily per capita 
oxygen demand of the domestic sewage. On the basis of 
a )-day bio-chemical oxygen demand, this amounts to 
).167 Ib of oxygen. Total oxygen requirements are 
iurther broken down to show population equivalents 
per unit of raw material or finished product, as shown in 
able I. This table presents the average results of sur- 


laste I. POPULATION EQUIVALENTS PER UNIT OF PrRopuCcT 
Based on Values for 5-Day Bio-Chemical Oxygen Demand of Pulp 
and Paper Mill Wastes 
POPULATION 
Type oF Unit EQUIVALENTS 
mills .. . Ton of paper 30.5 
fite pulp and paper mills Ton of paper 1,600.0 
ndwood pulp and paper mills. Ton of paper 19.7 
t pulp and paper mills Ton of paper 332.0 
te pulp mills . ei Ton of pulp 1,650.0 
indwood pulp mills Ton of pulp 39.7 
ft pulp mills. Ton of pulp 393.0 


‘eys on polluting wastes from pulp and paper mills in 
‘isconsin for 1929, 1931, and 1932, grouped as to type of 


studies may modify these values. 


TABLE II. POPULATION EQUIVALENTS PER UNIT oF RAW 
MATERIAL 
Based on the 5-Day Bio-Chemical Oxygen Demand of 
Milk Plant Wastes 


Unit Pounps 
or MILK INTAKE 


POPULATION 
EQUIVALENT 
Condensery 1,000 48 
Cheese factory (washings and some 

whey) 1,000 16 
Receiving station . 1,000 2 
Milk bottling plant... .. 1,000 4 


Type or PLANT 


It is sometimes a good plan to separate wastes within a 
given mill or industrial plant in order to show their rela- 
tive pollution strengths, aad also to indicate the ad- 
vantages that may accrue from utilization rather than 
treatment and disposal of some of the stronger wastes. 


HEALTH ASPECT OF POLLUTION BY INDUSTRIAL WASTES 


From the point of view of the public health, the 
greatest danger from industrial wastes, is their effect on 
public water supplies. It is generally recognized that 
the most important use of a stream is as a source of 
public water supply. Any pollution which interferes 
materially with the quality of the water furnished the 


TREATMENT PLANT FOR MILK WASTE IN WISCONSIN 


(a) Flow Equalizing and Secondary Settling Tanks; (5) Pump 
House; (c) Biological Filter Equipped with a Rotary Distributor, 
Found Effective in Solving Problems of Milk-Waste Pollution 


consumer, such as that occasioned by trade wastes con- 
taining phenols, tarry acids, and similar compounds, 
should be abated with the minimum of delay. Phenols 
present in quantities as small as one part per billion are 
reported to cause tastes and odors in water supplies 
treated with 0.5 part per million of chlorine. These 
tastes and odors have frequently provoked the water 
users to obtain drinking water from sources of unknown 
or questionable purity, resulting in some instances in 
severe outbreaks of water-borne diseases, such as epi- 
demics of typhoid fever. 
FURTHER STUDY OF PROBLEM RECOMMENDED 

From this discussion it will undoubtedly be concluded 
that the classification of industrial wastes according to 
their relative importance in stream pollution is imprac- 
tical unless the uses of the stream are taken into con- 
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sideration. The technique of bio-chemical oxygen de- 
mand determinations to evaluate the requirements of 
the various trade wastes needs further study. This 
applies also to other methods of analysis, in order to 
show on a comparable basis the pollution characteristics 
of wastes other than .he oxygen demand. 
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In conclusion, extension and further development >f 
the cooperative policies and procedures inaugurated », 
government, industry, and others concerned is urged to 
the end that the most effective and economical solutic»s 
for problems of industrial waste may be speedily and 
satisfactorily found. : 


Decatur Cleanses the Sangamon River 
By W. D. Harrietp 


Associate MembBer AMERICAN Society or Crvit ENGINEERS 
SUPERINTENDENT, Decatur District, Decatur, ILL. 


HE Sangamon River, the largest tributary of the 
Illinois River, has a total drainage area of 5,673 
sq miles, which is divided between the main river 
and its two principal branches as follows: Sangamon 
River, 3,159 sq miles; Salt Creek, 1,568 sq miles; and 


f~ | Decatur Dam 


Sewage Plant+» 


54 458 28.1 183 133 74 2605 37 
Mites 
Fic. 1. Tue SANGAMON River, DecatuR TO SPRINGFIELD, ILL. 
Location of Sampling Stations Indicated 


South Fork, 946 sq miles. The river rises in Champaign 
County, Illinois, and passes through the cities of Mo- 
homet, Monticello, Decatur, Springfield, and Petersburg, 
Ill. [as shown in the map on page 485]. 

During 1912 and 1913 the Illinois State Water Survey 
made a very complete study of the pollution of the 
Sangamon River, as reported in its Bulletin No. 11. 
It made specific recommendations in regard to the 
treatment of the sewage and industrial wastes at Decatur, 
and predicted that Springfield would have to treat its 
sewage within ten years. At that time the river below 
Decatur was grossly polluted and did not return to nor- 
mal for 15 or 20 miles below the city. A very complete 
biological investigation of the Sangamon River from 
Mohomet to Springfield, made by the Illinois State 
Water Survey during 1918 and 1919, showed that the 
river was grossly polluted 30 miles below Decatur, and 
revealed evidence of pollution due to the severe winter of 
1917 all the way to Springfield, a distance of about 
55.4 miles. 

DECATUR’S SEWAGE TREATMENT PLANT 


The first definite step toward solving the pollution 
problem was the organization of the Decatur Sanitary 
District in 1917. Construction of a sewage treatment 
works was delayed because of the World War. The 
first installation, consisting of grit chambers, Imhoff 
tanks, sprinkling filters, and secondary tanks, with a 
capacity for 60,000 population was completed and placed 
in operation in the summer of 1924. A detailed de- 
scription of the pollution problem at Decatur, IIl., and 
the successive steps taken in its solution is to be found 
in TRANSACTIONS, vol. 94 (1930). 

During the period of construction the phenomenal 
growth of a local starch and glucose works increased the 
average strength of the sewage and trade waste mixture 


to the equivalent of more than 300,000 population, 
After two years of study with the aid of a large testing 
station, the capacity of the plant was increased to care 
for an equivalent population of 150,000 by introducing a 
partial activated sludge treatment between the Imhoff 
tanks and the dosing tanks. This plant was called the 
‘“pre-aeration plant’ and was completed on December 3], 
1927. During its construction the starch industry 
changed its manufacturing processes so that the average 
population equivalent of the combined sewage and waste 
has been less than 120,000 since July 1928. 

These combined efforts made possible the complete 
treatment of the sewage-waste mixture, except for over- 
flows due to 
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ic. the Imhoff tanks which were overcrowded badly. 
.e river is now protected by complete treatment of 
the iry-weather sewage flow all the year round, by com- 
treatment of almost twice the dry weather flow 
‘1 time of storm, and by sedimentation of excess storm 
water up to a total of 40 mgd. The treatment removes 
from 90 to 95 per cent of the bio-chemical oxygen demand 
and the bacteria in winter and summer, respectively, and 
produces an effluent containing between 10 and 20 ppm 
of bio-chemical oxygen demand and 5 ppm of nitrates. 


PRESENT CONDITION OF THE RIVER 


Above Decatur, Ill., the Sangamon river has a drainage 
area of 862 sq miles. Here a water supply dam forms an 
impounding reservoir 12 miles long and about half a 
mile wide. During years of normal rainfall (a mean of 
35 in.) water flows over the dam except during dry 
summer periods, usually August and September. Dur- 
ing the drought years of 1931 and 1932 no water passed 
over the dam, which is four miles above the treatment 
plant, during periods of four and five months, respec- 
tively. During these dry periods 3 mgd of water 
seeped under the dam, and this was practically all the 
dilution afforded the effluent from the sewage plant for 
many miles downstream because all the creeks and small 
branches of the river were practically dry. It is thus 
evident that during such periods the flow below the 
sewage treatment plant for from 20 to 30 miles has been 
made up of approximately 10 mgd of sewage or treated 
effluent and 3 mgd of dilution water. 

Below the sewage treatment plant the river follows 
its normal tortuous channel for 10.4 miles, then enters a 
canalized section about 18.5 miles long, and next pro- 
ceeds in its normal course for 26.5 miles to the Spring- 
field water works dam, a total distance of 55.4 miles. 
lhe normal river channel is a series of deep and shallow 
stretches, which in times of low water are separated by 
rifles, thus affording both sedimentation and aeration. 
In the canalized section the velocities vary from 2'/s 
times the uncanalized flow to higher values at higher 
river discharges, so that there is little sedimentation but 
considerable aeration. In dry weather the only tribu- 
tary of any size below Decatur is the South Fork, which 
enters 41 miles below the city’s sewage treatment plant. 
he flow of the tributary is about one-third that of the 
river at this point. In Fig. 1,a map of the river between 
Decatur and Springfield, are indicated the sampling 
points used in the surveys of the stream. This map was 
copied from the advance sheets of an investigation made 
in 1928 by the U.S. Geological Survey. 

Surveys of the stream between Decatur and Spring- 
held were started early in 1926 when the river was in a 
septic condition for 10 to 30 miles below Decatur. At 
this time only tests for dissolved oxygen and bio-chemical 
oxygen demand were made. In later surveys these tests 
were supplemented by bacteriological tests for total bac- 
teria per cubic centimeter at 37 C and by presumptive 
tests for B. coli in standard lactose broth. 

In Fig. 2 are shown graphically the results of some of 
the surveys made in the summer of 1926, before the 
maximum flood in the fall of the same year. These data 
indicate the gross pollution of the stream in 1926, when 
the sewage plant was settling most of the sewage and 
treating only about one-third of the settled sewage on the 
sprinkling filters. Data on the elevation and discharge 
ol the river, the temperature of the water, and the popu- 
lation equivalent of the sewage and effluent entering the 
e given for each set of curves. 

During this period the population equivalent of the 
crude sewage was between 250,000 and 350,000 and that 
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of the combined filter effluent, Imhoff tank effluent, and 
by-passed sewage varied from 150,000 to 250,000. The 
worst condition of the river is shown by curve J in 
Fig. 2, which represents conditions when the strength of 
the wastes entering the river was equivalent to a popula- 
tion of 220,000. At that time the total discharge of the 
river was 50 mgd, including 10 mgd of sewage discharged 
into it. Thus the total dilution of the plant effluent 
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oF FLOW AND TREATMENT OF SEWAGE EFFLUENT 


was 1 to 5. Under these conditions the maximum bio- 
chemical oxygen demand (for 5-day incubation at 20 C) 
in the river was 168 ppm. This dropped rapidly for 30 
miles downstream. The stream was septic for the whole 
30-mile stretch, at the lower boundary of which dissolved 
oxygen just began to appear. A positive oxygen balance 
is indicated shortly below this point. At the higher 
stages the contributory population was greater because 
the sprinkling filters had to be by-passed. Except at the 
highest river elevation, a positive oxygen balance was 
not reached for 15 or 20 miles below the plant. These 
curves give a good picture of the foul condition of the 
Sangamon River for 15 to 30 miles below the Decatur 
sewage treatment plant during the summer of 1926. 


SURVEYS SINCE JANUARY 1928 


The curves in Fig. 3 (a) and (d) illustrate the condition 
of the river in September 1927 and again in February 
1932, when the entire sewage flow was by-passed to the 
river. These curves include the total bacteria counts 
and presumptive tests for B. coli, plotted to a logarithmic 
scale which greatly dwarfs the high counts. The curves 
in Fig. 3 (a) are comparable with those in Fig. 2 except 
that the data for the latter cover a distance of 55 miles 
downstream. Here again an oxygen balance was not 
reached for almost 30 miles beiow the treatment plant. 
The total bacteria count was reduced from 1,000,000 to 
5,000 per cc in the 55.4 miles between the Decatur plant 
outlet and the intake of the Springfield water works, 
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while the B. coli count per cubic centimeter was reduced occurrence prompted the construction of a storm-wae ter 
from about 1,000,000 to 100. treatment tank in 1932 to permit the sedimentation of 
Che condition of the river when it was discharging more than four times the dry weather flow. Many smal] 
500 mgd over the Decatur Dam is shown in Fig. 3 (6). summer showers are now handled at the plant without 
At this time all the sewage had been by-passed for about overflow to the river. 
ten days. However, because of the processes of waste 
recovery used at the starch works the population equiva- 
lent of the by-passed sewage was only about 88,000. At The biological survey of 1918 and 1919, already men 
this dilution—1 to 50, plus additional drainage water all tioned, showed that for 30 miles downstream fish life 
the way downstream—and the reduced strength of the could not exist except at high water and that the flora 
sewage, the oxygen balance in the river is satisfactory and fauna of the river bottom were composed almost 
at all points. At the low temperature, 3C, and the entirely of pollutional organisms typical of septic or 
higher velocity of the river, the total bacterial pollution ganic matter. In the fall of 1926 a record flood occurred 
at the Springfield water works 55.4 miles downstream which cleaned out the accumulated sludge in the river 
was still 5,000 per cc, of which 100 per ce were B. coli During the wet year of 1927 the river was in flood stage 
even though the maximum counts below the sewage most of the time. This greatly aided in cleaning up the 
plant were only 20,000 and 10,000, respectively, compared channel and restoring fish life to the river. During July 
to 1,000,000 in the curves in Fig. 3 (a). and August 1928, after the new pre-aeration plant was 
In Fig. 3 the curves in (c) and (d) are directly com- placed in service and the entire flow of dry-weather 
parable with those in (a) and ()) in regard to river eleva- sewage was being treated, rather complete biological 
tion and temperature. The curves in (c) represent a surveys were made of the river from above Decatur 
time when the sewage was completely treated and the Lake to the Springfield water works. These surveys 
river was low, and those in (d) a time when the sewage showed that the microscopic flora and fauna of the river 
had received sedimentation and pre-aeration treatment bottom were normal and characteristic of a norma! 
only, except that on the previous day the sprinkling stream. Furthermore, the samples from the bottom 
filters were placed in operation after a 15-day period of showed that the same kinds of organisms were present 
high water. The curves in (c) show that, with complete in Decatur Lake as in the river below Decatur. 
treatment and a low dilution of 1 to 3, the bacteria Between the sewage treatment plant and the new 
count in the river is reduced from a maximum of 70,000 channel, fish of nine varieties were caught in a seine and 
to 1,000 per ce in 35 miles and to 500 per ce in the next 5 subjected to a careful examination. They were found 
miles; and further, that the B. coli count is reduced from to be normal, healthy, and free from parasites, and th 
a maximum of 2,000 per cc to 1 per cc in 30 miles. contents of their stomachs and intestines were character 
A satisfactory excess of dissolved oxygen over the bio- istic of their species. In 1929 the State Natural History 
chemical oxygen demand is found at all points, except Survey made a fish count (unpublished) and found man) 
three miles below the plant. At this point, when the more varieties and about seven times as many fish a 
dissolved oxygen is at 3 ppm, the stream is apparently hundred yards below the point of discharge from th: 
in good condition, although the bio-chemical oxygen de- sewage plant as anywhere else in the river. 
mand is 5.5 ppm. This drop in dissolved oxygen below 
that present in the first two or three miles below the 
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SUMMARY AND CONCLUSIONS 


treatment plant is quite characteristic of all the surveys Surveys made by me and by others testify to the seri 
made at summer temperatures and low river stages. ous pollution of the Sangamon River between 1914 and 


The curves in Fig. 3 (d) show the effect of three inter- 1928 for a distance of 15 to 30 miles below Decatur. In 
esting conditions: (1) high water, which increases the 1928 complete treatment of the dry-weather flow oi 
velocities in the channel and carries the bacterial pollu- sewage and trade waste and reduction in the concentra 
tion farther downstream before the organisms can die off; tion of the trade wastes by about 80 per cent allowed the 
(2) a low temperature, which tends to preserve the bio- production of a stable effluent from the sewage treatment 
logical equilibrium and thus maintain the bacterial plant. Since that time surveys of the river have shown 
count at a high point; and (3) the higher population it to be in excellent condition at low and medium stages 
equivalent of the plant effluent because the sprinkling At stages of high water the oxygen balance of the stream 
filters were below the river level and therefore out of has been satisfactory, but high velocities have carried 
service. The oxygen balance in the stream was most bacterial pollution further downstream than is desirable 
satisfactory, but the total reductions in bacteria and B. Further, until 1930 the sprinkling filters at the sewage 
coli were not as satisfactory as at lower river stages when _ plant had to be by-passed during high water, thus greatl) 
the sprinkling filters were in service, and when low veloci- increasing the bacterial pollution. The effluent pumps 
ties allowed for the natural death rate and biological installed in that year to allow year-round operation ‘ 
destruction of the bacteria. the sprinkling filters, were not operated until the spring 

This fact that bacterial pollution was carried down- of 1933, owing to the two-year drought. During th 
stream during periods of high water, when the oxygen spring of 1933 a practically stable sprinkling-filter 
balance was most satisfactory, convinced the trustees of effluent containing nitrates and having a low bio-chem 
the Sanitary District of Decatur that effluent pumps cal oxygen demand was pumped into the river during 
should be installed so that the sprinkling filters could be high water. 
operated during high water. Under present conditions the stream between Decatur 

A condition not shown by the surveys resulted from and Springfield is most satisfactory for fish life from th 
short but heavy summer showers during periods of low viewpoints of oxygen balance and proper food. 
water, which caused the sewers to flow over the storm- The Trustees of the Decatur Sanitary District hav 
water by-passes into the river. The flow in the river been mindful of the condition of the Sangamon River an¢ 
was low (3 to 10 mgd) and contained only about 6 ppm have taken numerous progressive steps to treat 
of dissolved oxygen. The stream was full of fish, many’ waste of Decatur so that the river may support fish li! 
of which were killed or at least stunned between the and be in the best possible condition by the tim 
water works dam and the sewage treatment plant. This reaches the water works at Springfield, IIl. 
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Internationalization of Scientific Knowledge 


Pooling of Resources as a Factor in World Economic Recovery 


By A. P. M. FLeminc 


Director OF RESEARCH AND Epucation, MeTROPOLITAN-VICKERS 


nomic possibilities of interna- 

tionally concentrating and dis- 
seminating scientific knowledge and 
experience is important since it 
bears very strongly on two prob- 
lems of world-wide significance: the 
social-economic problem of unem- 
ployment, which is world-wide in all 
countries except the Union of Soviet 
Socialist Republics; and the immi- 
nence of the challenge of industry as 
planned under the communal sys- 
tem of the Soviet Union to that 
planned on the individualistic and 
competitive system of other coun- 
tries. The pooling on an interna- 
tional scale of scientific resources 
that can be applied to industrial de- 
velopment has a definite relation- 
ship to these two apparently diver- 
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TUDENTS of international indus- 

trial relations have shown consid- 
erable concern over the outcome of pres- 
ent unfavorable economic conditions. 
As Dr. Fleming here points out, mutual 
dependence is indispensable between 
countries as between the component 
parts of a single nation. Only the 
communal system of Russia, if it proves 
successful, will be immune from the ills 
of international competition. It be- 
hooves the other countries, he believes, to 
cooperate freely, especially in scientific 
pursutts, to their joint advantage. This 
address was delivered at the Chicago 
Convention on June 30, 1933, before a 
joint meeting of this Society, the Econo- 
metric Society, the American Society of 
Mechanical Engineers, the American In- 
stitute of Electrical Engineers, and the 
American Society for Testing Materials. 


measures have not been adopted 
to promote industry but have fol- 
lowed as a consequence of its de- 
velopment. It is significant that 
under the threat of military aggres- 
sion, to establish means for the 
destruction of material assets, na- 
tions deliberately cooperated—an 
impulse which is singularly lacking 
when cooperative effort to re- 
establish world economic prosperity 
is needed. 

The second reason for the pool- 
ing of scientific resources on an 
international scale concerns the re- 
lation of science and industry to 
employment. The function of in- 
dustry is to convert natural re- 
sources into a form suitable for the 
use of the community. In these 
modern days this conversion has 


gent problems. 

This relationship has three phases. In the first place, 
such pooling would further the evolution of international 
industrial relations. The fact that the distribution of 
natural resources bears no relation to political boundaries 
is a fundamental reason for international cooperation in 
their effective use by the community. In the early stages 
{ industry, manufactures were of a local character, 
supplying local markets; later they became more national 
in character; and today, to a considerable extent, the in- 
justrial groups of different countries are interlinked. 

Inventions and discoveries in one country quickly 
take on an international character and become the basis 
i manufacturing activity in other countries. This de- 
velopment of similar types of production in different 
countries demands a universal supply of raw materials, 
which have not been distributed by Nature according to 
political boundaries. Similarly, the experience and 
xnowledge of men of genius, of inventors, of engineers 
and industrialists, may find an outlet in a country other 
than that to which these men belong. Hence in these 
lays industry and commerce require for their economic 
levelopment international interchange in many direc- 
tions. It is remarkable that in a world which possesses 
ill the natural resources and productive facilities to 
satisty the needs of men, restrictions are set up which 
iamper the international working of the law of supply 
lemand. For instance, there are tariff restrictions 
tween countries, restrictions relating to exchange, and 
estramts on the flow of currency. Then there are less 
inoble but equally far-reaching restrictions due to na- 

| aspirations. There is considerable danger, in 
‘hat the community will starve in a world of plenty. 
some international cross-connections have been 
shed, as for instance to facilitate postal, tele- 
“Taps.c, and telephonic communication, to standardize 
‘eguctions governing travel, and to some extent to 
<u te working conditions and hours of labor, these 
sol 


given rise to a huge network of 
activity, in which every stage of every industry has be- 
come interwoven. This network should afford scope for 
the employment of the mental and physical energies of 
the greater part of the people in industrial countries, 
that is to say, in those countries where today unemploy- 
ment is most severe. As the manufacturing industries 
have grown from local to national, and from national to 
international proportions, the problem of unemployment 
has developed correspondingly. 

With increasing competition between manufacturers 
in the same industry and in different industries, both in 
national and international markets, the importance of 
improved methods of manufacture has been emphasized, 
and scientific knowledge has been increasingly employed 
to effect improvements resulting in the saving of time, 
effort, and materials. In the final analysis, these im- 
provements in manufacturing efficiency are only secured 
by eliminating labor, that is to say, by increasing un- 
employment. 

Improvement in efficiency gives an individual manu- 
facturer an advantage over his competitors and enables 
him to secure thereby a greater part of the market, but 
the net result is to increase unemployment in his par- 
ticular country. If a group of manufacturers by im- 
proved methods secure a greater share of the interna- 
tional market, then employment in one country is in 
creased but internationally employment is decreased. 

The great efforts that have been made—organized in 
some countries on national lines—to apply scientific 
knowledge by means of industrial research to effect 
industrial economies have for the most part increased 
unemployment rather than diminished it. It must be 
recognized, however, that as a national safeguard such 
efforts are of the utmost importance. Also, as a phase 
of world economic progress they conserve the economic 
resources of the world as a whole. 

It may be argued rightly that if improvements in 
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manufacture result in a much cheaper product, the re- 
sult will be an increase in demand, which will balance the 
loss of employment that would otherwise occur. This 
argument is only partially true and falls down badly 
when times are not prosperous. 

Another aspect of this problem of applied science in 
relation to unemployment was recently emphasized in 
the report of a British commission which stated: 

This country [Great Britain] is finding its long-established pre- 
eminence in certain basic industries seriously challenged by the 
sedulous fostering of such industries by other nations in an en- 
deavor to be more self-contained. In regard to other industries, 
the world is turning to rival products and leaving productive ca- 
pacity in these industries, both here and abroad, much in excess of 
probable requirements. It is no use hoping or trying to reverse 
these tendencies. We must face the fact that much of the decline 
in some of our most important industries will be permanent, and 
we must turn our attention therefore more and more to the de- 
velopment of other existing or new industries which demand a 
higher degree of skill and scientific equipment. 


An important point to note is the development of 
“‘new’’ industries as an alleviation of depressed industrial 
conditions. In seeking a solution to this unemployment 
problem, it is right to start with the manufacturing in- 
dustries, because every worker directly employed in 
manufacture leads to the indirect employment of many 
others. In considering, therefore, the establishment of 
new lines of industrial activity to alleviate unemploy- 
ment, attention should be directed first to manufac- 
turable products. 

The birth of an idea is the starting point of a new line 
of industrial activity. Ideas may spring from a variety 
of sources, but increasingly they come from scientific 
and technical workers. It is the conversion of the ab- 
stract idea to a concrete entity which enables the estab- 
lishment of commercial enterprise and subsequent em- 
ployment. For example, the ideas that emanated from 
Faraday, Henry, and others, a century ago, brought 
about the great electrical industry which today employs 
many hundreds of thousands of workers. Similar ex- 
amples may be quoted in the chemical, metallurgical, and 
other industries. Bridging of the gap between the 
abstract idea and the concrete object proceeds in prin- 
ciple through certain definite stages; first, testing the 
truth of the idea experimentally; next, research to de- 
termine the possibilities of industrial application; then 
trial on a sufficiently large scale to test its commercial 
and economic possibilities; and finally, financing for the 
establishment of the productive facilities. 

Today throughout the world there are large numbers 
of scientific and technical workers employed for the 
most part in the improvement of methods of industrial 
production, but to a much less degree is there purposeful 
and organized activity of such workers in the develop- 
ment of entirely new lines of industrial effort. The great 
reservoir of experience and knowledge which is being 
continually augmented is the potential source of new 
lines of manufacture which could be developed to alle- 
viate unemployment. Individual firms are using their 
resources to this end, but as yet the possibilities on a 
national and international scale have not been recognized. 


SOVIET UNION AN IMPORTANT FACTOR 


The third phase of the international pooling of scien- 
tific resources concerns the relationship of the Union of 
Socialist Soviet Republics to other countries. The 
Soviet Union comprises one-sixth of the earth’s land 
surface and has a population of nearly 150 million people 
of 200 different nationalities. Within its border are 
contained most of the natural resources required by man, 
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and its government aims to develop these for the ber efit 
of its cwn people with a view to making the stanc arg 
of living as high as, if not higher than, that of other 
countries. Here are a great number of nationalities 
already internationalized in the most complete way with 
the absence of tariff barriers and international currency 
restrictions, and without any diversity of internal politi. 
cal aspirations. Its plan has been to divide manufac. 
tures into certain definite branches such as those relating 
to the heavy industries, the light industries, power pro 
duction, and resources of raw material. Each of thes 
groups constitutes a trust in which the productive units 
are under one control and have common research and 
educational organizations. Research, including that of g 
fundamental character, comes under one department of 
the state, so that all scientific work can be coordinated 
A great expenditure has been made in setting up the 
most up-to-date laboratories and in selecting and train- 
ing research workers. While these research activities 
are to a large extent imitative, considerable progress has 
already been made, and there is in Soviet Russia a larger 
body of organized research workers under unified contro! 
than exists in any other individual country in the world 
The Soviet Government looks to science to play a most 
important part in its industrial and economic activities 

Whether its plans succeed or fail, already enough has 
been accomplished to show the possibilities of this com. 
bined scientific effort. Even partial success may have 
far-reaching effects on the rest of the industrial world 
Should the standard of living be raised to the same, or ty 
higher, levels than those of other countries, and should 
hours of labor be shortened as may in time reasonab)) 
happen, there would be a considerable degree of labor 
unrest in other countries. Moreover, the possibility 
must not be overlooked that Russia may become a great 
exporter of manufactured goods. This situation is de 
veloping at a time when there is little industrial coopera 
tion among other countries. There is no doubt that this 
challenge of a communal plan to a competitive one justi 
fies the careful consideration, by the other nations of the 
world, of the advantages of further cooperation, espe- 
cially as regards the pooling of scientific resources and 
experience. With the lead that foreign manufacturing 
countries jointly possess and with the fullest use of their 
joint scientific resources, it should be possible to meet this 
challenge successfully. 


POOLING OF RESOURCES IS JUSTIFIED 


The internationalization of new scientific knowledge is 
already well established since it is the custom for workers 
in pure science to make known their discoveries as soon 
as they have succeeded in verifying them. In the cas 
of science applied directly to industrial objectives, cis 
closure of the technical results is restrained for obvious 
commercial reasons, and protection either by patent or 
secret process is sought in order to reap a financial rewaré 
for the expenditure involved. 

Protection of this kind is not so effective today as here- 
tofore, since the facilities provided by modern scientix 
and technical resources are such that an objective onc 
attained, if sufficiently coveted, can be attacked from 
so many angles that patents are likely to be circumventet 
and secret processes revealed. Taking this into com 
sideration, recognizing the increasing need for all kinds 
international cooperation, having regard to the challeng: 
of the Soviet Union, and above all viewing the impo 
tance of the social-economic problem of unemployme=' 
there appears to be every justification for a considerati® 
of the pooling of scientific resources and experience for \* 
ultimate economic welfare of all countries. 
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The Val d City Devel 
meus e Value o anne ity Development 
ional i ties 
vay with A Record of 24 Years of Progress Under the Chicago Plan 
tit, By Hucu E. Younc 
nanufac. MeMBER AMERICAN Society or Civit ENGINEERS 
relating Curer Encrveer, Cuicaco Commission 
wer pro 
of these N 1909 the Burnham Plan for the de- a gift to the city. After accepting 


ive units 
and 


IDESPREAD appreciation 
of the value of far-sighted 


planning is indicated by the 


velopment of Chicago was presented 
to the city, and the Chicago Plan Com- 


the plan, the City Council estab- 
lished the Chicago Plan Commis- 


that ofa existence of nearly eight hundred mission was created to put it into effect. sion, which was charged with the 
tment of official planning commissions in the In accepting the plan on behalf of the twofold duty of making the Plan of 
-dinated cities of the United States. It is city, Fred A. Busse, then mayor, de- Chicago known to the people of the 
y up the generally admitted that the present- scribed the plan as follows: ‘‘The Chi- community, and of recommending 
ad train- lay city planning movement in cago Plan 1s not presented as a scheme to the City Council such public 
uctivities America is directly traceable to the for spending untold millions of dollars improvements suggested in the plan 
yress has influence of the Columbian Expo- now or in the future; on the contrary, as in the judgment of the commis- 
| a larger sition, held in Chicago in 1893. Of it is a comprehensive suggestion of what sion should be put into effect. 

1 control all the city plans which resulted may be accomplished in the course of Today, as a result of 23 years of 
1e world. irom the inspiration of that great years—it may be fifty, it may bea hun- effort on the part of the Chicago 
y a most fair, the Plan of Chicago naturally dred—by spending, in conformity with Plan Commission, more than 80 of 
ctivities onstitutes the most direct result, « well-defined plan, the money which we the major public improvements 
ugh has because the same persons were back must spend anyhow from time to time on recommended in the Plan of 
his com- { both movements. This discus- permanent public improvements.” The Chicago have been actually accom- 
ay have sion of the value of planned city de- major accomplishments of the Chicago plished and are serving the needs of 
al world velopment will be confined to the Plan Commission in the 24 years of its the inhabitants of the city and pro- 
ne, or t experience of the Chicago Plan existence were outlined by Mr. Youngin ducing the many benefits that were 


d should 
asonabl\ 


Commission and the results which 
have followed the execution of some 


a paper read before the City Planning 
Division of the Society at its meeting on 


prophesied. Every improvement 
that the Chicago Plan Commission 


of labor \) or 85 major improvement proj- June 30, 1933, during the Sixty-Third has recommended and the com- 
ssibilit) ects Annual Convention in Chicago. The munity has executed has been 
e a great The Plan of Chicago was pre- article here printed has been abstracted humanitarian as well as commercial 
mi is de pared under the direction of the from his original paper. in purpose. 

coopera Commercial Club of Chicago during With the aid of the slogan, ‘‘Re- 
that this the years 1906, 1907, and 1908, its author being the late claim every foot of the lake front for public use,”’ which 
me justi Daniel Hudson Burnham; hence it is often referred toas best describes its ultimate aims, the Chicago Plan Com- 
ns of the the “Burnham Plan.’’ The plan does not, however, mission has devoted its greatest efforts to the reclama- 
m, espe- represent the work of any one individual, but rather the tion, appropriate development, and beautification of the 
rces and ombined efforts of the best city planning talent in the entire lake frontage. Asa result, the people of Chicago 
acturing ountry and the concentrated judgment of the business today own and enjoy the greater part of the city’s shore 
of their leaders in Chicago—practical men who, in looking to- line. Jurisdiction over it is vested in the Lincoln Park 
neet this ward making it a more attractive city, never lost sight of and the South Park Commission. 


vledge 1s 


its possibilities for further development along commercial 


ind industrial lines. 


_ In June 1909, the Plan of Chicago was published in the 
orm of a handsome volume, profusely illustrated, which 


Lincoln Park, on the north side of the city, consisted 


originally of about 300 acres extending along the lake for 


a mile and a half. 
for the park commissioners by the Chicago Plan Com- 


In accordance with plans prepared 


workers utlined the program in complete detail. An edition of mission, this original area has been increased until today 
as soon |,690 copies was distributed all over the world, thus sup- the park comprises upward of a thousand acres stretch- 
the case plementing the stimulus of the fair of 16 years before. ing for four and a half miles along the edge of Lake 
ves, Cis "he Commercial Club presented the Plan of Chicago as Michigan. When the proposed further extension is 
obvious finished, Lincoln Park will 
atent or border the lake fora total 
] reward of six miles and will cover 
1,852 acres. 
“as here Grant Park, in the cen- 
sclentinc ter of the city, has an 
ive onc area of 303 acres. Jack- 
ed from son Park. on the South- 
mvented Side lake shore, consists of 
Ito com 543 acres of park lands. 
kinds o! Between the two, a new 


hallengt 


nt 
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IMPROVEMENT OF THE OUTER 
DRIVE AT THE MOUTH OF 


THE CHICAGO RIVER the site of the 1933 


park is being developed, 
named Burnham Park in 
honor of Daniel Hudson 
Burnham. This forms 


wa 
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Century of Progress Exposition. Its 1,200 acres will 
make Grant, Burnham, and Jackson parks in effect one 
continuous lake-front park, extending for nearly eight 
miles along the edge of Lake Michigan and comprising 
a total area of 2,046 acres. 

To complete the whole, a ten-million-dollar boulevard, 
known as the Outer Drive, is under construction at the 
mouth of the Chicago River to connect Field Boulevard 
in Grant Park with Lake Shore Drive in Lincoln Park. 
When this connecting link has been finished, Chicago 
will have a dcive worthy of comparison with the famous 
boulevards of the world, stretching along the entire 
eastern boundary of the city and following the shore of 
Lake Michigan through what will be practically one 
continuous lake-front park 25 miles long. 

In order to stimulate public use of the parks, recrea- 
tional facilities have been generously provided. These 
include extensive bathing beaches, playgrounds, picnic 
grounds, flower gardens, bird sanctuaries, boulevards, 
athletic fields, field houses, yacht and boat harbors, and 
ski jumps. There are also facilities for golf, football, 
baseball, basketball, handball, tennis, quoits, and the 
like. 

IMPROVEMENTS FOR COMMERCIAL PURPOSES 


Similar health-promoting outdoor facilities are pro- 
vided in the 32,000-acre system of forest preserves, which 
constitutes the other main humanitarian item in the 
Plan of Chicago. These wooded lands, which encircle 
Chicago in a series of tracts on the outskirts of the 
city, are eventually to be connected by a Forest Way 
600 ft wide and 75 miles long. Under a reforestation 
program, a million trees have been planted each year 
for several years past. During 1932 the forest preserves 
surrounding the city were enjoyed by twelve million 
persons, three times the total population of Chicago. 

There are other features of 
the Plan of Chicago which 
may be classified primarily as 
commercial. These include 
the carrying out of 49 sepa- 
rate street improvements, 
comprising the widening, 
opening, or extension of up- 
ward of a hundred miles of 
thoroughfares throughout the 
city, and fall into six main 
groups, as follows: the Quad- 
rangle; connections between 
the Loop and the North, 
West, and South sides; the 
major street system; through 
streets; superhighways; and 
exterior highways, or good 


- 


E 


«« 


roads. The value of such 12 
improvements is to be found 58 60 33 20 


in traffic relief, increased 
property values, and new and 
better building development 
along the improved streets. 
The Quadrangle is a down- 
town by-pass route designed 
to permit through vehicular 
traffic to avoid the crowded 
Loop streets. It is made up 
of Michigan Avenue on the 
east, Canal Street on the west, 
Wacker Drive on the 
north, and Rooseve t Road on 
the south. All four of these 


Michigan Avenue 
Lake Streets 
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IMPROVEMENT OF Two-LEVEL WACKER DRIVE 
Built Along South Bank of the Chicago River Between 


and the Intersection of Market and 
Its Extension 
Will Connect with the Outer Drive Boulevard Now 
Under Construction 
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streets have been widened from 66 and 80 ft to \49 
100, 135, and 108 ft, respectively. Wacker Drive was 
named in honor of the late Charles H. Wacker to com. 
memorate his 17 years of service as the first chairman 
of the Chicago Plan Commission. 

Michigan Avenue is a conspicuous example of the 
value of a planned street improvement. Benefits similar 
to those derived from its improvement have resulted jp 
varying degrees over the whole one hundred miles of 
street improvements that the city has carried out in line 
with the recommendations of the Chicago Plan Com. 
mission. This double-deck thoroughfare, which forms 
the eastern boundary of the by-pass quadrangle for 
downtown street traffic, was widened at a total cost of 
approximately $16,000,000. Of this amount about one- 
half was paid by special assessments levied against 
benefited property and the remainder was raised by the 
public through bond issues to cover the benefit which the 
public in general derived from the improvement. 

Shortly after the improvement was completed, a 
study of its effect on surrounding property values showed 
that the value of property on Michigan Avenue and on 
parallel and intersecting streets had increased more than 
a hundred million dollars, and that as a result of the 
improvement another hundred-million-dollars’ worth of 
new buildings had been erected on the avenue itself and 
in the neighborhood. 

A second benefit derived from the widening of Michi- 
gan Avenue was the breaking of the barrier between the 
Loop and the North Side, and the consequent enlarge- 
ment and extension of the central business district into 
the area north of the river. A third benefit was the 
facilitation of traffic movement, which after all was the 
main reason for the widening of this thoroughfare 
Before its construction 9,725 vehicles per day, by actual 
count, crossed the Chicago River by way of the Rush 
Street Bridge, now replaced 

by the new Michigan Avenue 

double-deck bascule structure 
The latest traffic counts 
show that more than 85,000 
vehicles per day are crossing 
the river at this point. 
Therefore this street better- 
ment improved traffic facili 
ties by 775 per cent, not to 
mention the advantages of 
separating the conflicting 
streams of traffic, which were 
secured by the two-level con- 
struction. 


ADDITIONAL STREET CONNEC- 
TIONS SECURED 


The second group of street 
improvements in the Plan oi 
Chicago includes additional 
street connections between 
the heart of the city, com- 
monly known as the Loop, 
and the North, West, and 
South sides. The purpose o! 
these connections is to uni) 
the city and to break up the 
sectionalism produced by such 
barriers as the Chicago River 
and its branches and the rau 
road yards, particularly thos 
to the south, which, except !0! 
a single north-and-south street, 
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f the South Side of the city from the Loop. Con- 
ble progress has been made in providing the new 
ctions recommended by the plan. Examples of 
suc) connections are the Wabash Avenue Bridge, the 
La Salle Street and Monroe Street bridges, and the 
Franklin-Orleans Street Bridge. Still another is the 
tially complete Outer Drive Bridge east of Michi- 
san Avenue. 

” The third group of street improvements in the Plan of 
Chicago is known as the major street system. This in- 
cludes the eventual widening of every section-line 
thoroughfare in the city, and possibly even of the quar- 
rer-section-line streets, from end to end. A number of 
these majot streets have already been widened. For 
instance, Western Avenue has had its width increased 
from 66 to 100 ft for its entire 26-mile length in Chicago, 
and Ashland Avenue has likewise been widened to 100 ft 
for nearly the same distance. 

A system of rapid-traffic thoroughfares, known as 
through streets, before entering which all cross traffic 
must stop, comprises the fourth group of street improve- 
ments. In brief, this group consists of forty or fifty 
traffic routes criss-crossing Chicago and providing con- 
tinuous, protected, and efficient arteries for rapid-traffic 
movement. The major part of this through-street 
system is now completed. 

' The fifth group of street improvements has been desig- 

nated the superhighway system. This consists of a plan 
for a complete system of elevated highways to be built 
above the normal street system, beginning at the city 
limits to the north, west, and south and at the 12 or 13 
main highway routes to and from Chicago, and so laid 
out as to permit an uninterrupted flow of traffic through 
the city. This system of grade-separation streets will 
enable through traffic to continue its journey into and 
through the city without interruption or delay, and with- 
ut using any of the normal-level streets. These super- 
highways will have no cross traffic, no turning traffic, 
and no need for stop-and-go signals except perhaps at 
points where one elevated superhighway intersects 
another at grade. 

The sixth and final classification of thoroughfare im- 
provements recommended in the 
Plan of Chicago concerns the pro- 
vision of a complete system of good 
roads or exterior highways, some 
radiating out from the city and 
others surrounding it in three con- 
centric belts. Smice 1925 the high- 
ways throughout the Chicago region 
have been developed in accordance 
with the recommendations of the 
plan. As a result, the city is today 
the focal point of one of the finest 
highway systems in the country. 


RAILROADS COOPERATE IN THE PLAN 


Railway transportation is of equal 
i not greater importance to Chicago 
than street and highway trans- 
portation, because the city is pri- 
marily an industrial, manufacturing, 
and commercial center. There are 


‘he city limits than there are in 
many states and in the whole of 
‘ertain foreign countries. Although 
‘he principal railway systems of — 
the United States have their termi- 


nals Chicago, no railroad goes 
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through the city. It is the one inland city in the 
whole country where every passenger must get off a 
train of one railroad and transfer to that of another in 
order to make a complete journey from an outside 
starting point to an outside destination. Therefore ad- 
equate railway terminal facilities are a matter of major 
importance. 

Negotiations in which the Chicago Plan Commission 
participated as adviser to the City Council resulted in an 
agreement between the railroads and the city. In this 
agreement not only were the city’s interests safeguarded, 
but improvements to the value of $6,000,000 were ob- 
tained from the railroads, plus a cash payment of 
$1,500,000. According to the articles of this agreement, 
the railroads abandoned their original freight-yard 
plans in order to avoid interference with the street system 
of the Plan of Chicago. In addition they cooperated 
in straightening the South Branch of the Chicago River 
between Polk and 18th streets. They also widened via- 
ducts over the station tracks and made the viaduct road- 
ways level with the river bridges; and they made pro- 
vision for many other improvements. 

Likewise the Chicago Plan Commission was instru- 
mental in obtaining equally important concessions for 
the public from the Illinois Central Railroad in connec- 
tion with its proposed new lake-front terminal. The 
Illinois Central Railroad transferred its riparian rights 
on the shore of Lake Michigan to the South Park Com- 
missioners, so that the lake-front improvement could be 
carried out. In addition to making numerous other 
improvements, it electrified its facilities and depressed 
certain tracks. It also agreed to have its passenger 
terminal, which will front on Roosevelt Road, conform 
architecturally with the nearby Field Museum of Na- 
tural History. 

The Plan of Chicago contains complete plans for har- 
bor development, and the Plan Commission has con- 
sistently and insistently urged the proper development 
of the city’s waterway facilities, including the Lakes-to- 
Gulf Waterway through the Mississippi Valley, connect- 
ing Lake Michigan with the Gulf of Mexico, and the 
proposed St. Lawrence seaway connecting the Great 
Lakes with the North Atlantic 
Ocean. 

The final type of transportation 
in which the Chicago Plan Com- 
mission has interested itself is 
aviation. The city’s municipal 
airport was advocated, and its 
location selected, by the Plan Com- 
mission. 


A BETTER CHICAGO EMERGING 


Those connected with the com- 
mission think that the improve- 
ments carried out in accordance 
with its city plan have abundantly 
demonstrated their value. Some- 
times it is a social consideration 
that is uppermost, sometimes an 
economic. We believe that be- 
cause of these improvements Chi- 
cago is a better city in which to 
live, that it knows more clearly 
where it is going, dares to be hope- 
ful in the midst of a world-wide 
economic depression, and expects, 


meaty when times are more favorable, to 
Curcaco River CHANNEL Srraicutenep carry the Plan of Chicago further 
The Bend Is Now Filled In 


toward ultimate fulfillment. 
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Preparedness for Slum Clearance 
A Problem Confronting the Cities in Which Federal Aid Can Help 


By Joun 


Epiror AND Pusuisner, 


S LUM clearance and the elimination of poverty 
go hand in hand. Low-cost housing projects 
erected in the blighted areas of cities offer one solu- 
lion, but many obstacles stand in the way. Not the 
least of these is public apathy. Others mentioned 
by Mr. Millar are lack of the legal machinery neces- 
sary to proceed with any large-scale slum elimination 
project and inflated property values in the blighted 
He finds hope of financing such projects 


areas. 
LTHOUGH large sums of Federal money are 
available for slum clearance, engineers are ill 


prepared to tackle the job. It is a much larger 
undertaking than is generally realized. The basic reason 
for the existence of slums is poverty. Slum clearance, 
therefore, is as fundamental and involved a matter as 
the elimination of poverty itself. It represents a problem 
men have been seeking to solve for thousands of years, 
and it is still with us. 

In a narrow sense, slum clearance means the demolition 
of dilapidated and unsanitary dwellings in cities and their 
replacement by better homes for the poor. In a larger 
sense it means the planning of entire urban regions so 
that people may live in those sections where they can get 
the most in comfort, happiness, and means of livelihood 
for such sums as they have to 
spend. This requires the de- 
velopment of subsistence farm- 
ing units for part-time workers 
on the outskirts of cities. It 
demands the allocation of larger 
areas, within present city limits, 
to parks and other public uses. 
In a still larger sense, slum clear- 
ance means comprehensive 
social planning. It involves the 
finding of ways and means by 
which surplus time can be de- 
voted to productive uses. This 
end may be served by the de- 
velopment of new industries, by 
further refinements in social 
service work, by the fostering 
of arts and crafts, or by all 
these means and others. 

Slum clearance is, therefore, 
a long-range problem. But 
what steps should be taken at 
the start? There are obstacles 
to be overcome before any steps 
can be taken, and these obsta- 
cles must be analyzed before 
they can be removed. 

The first of the obstacles to 
slum clearance is the lack of an 
awakened and active public 
opinion. This is now developing, 
and in such matters public 
opinion can gather momentum 
rapidly. As long as slum clear- 


SEVENTEEN PEOPLE CROWDED INTO AN 
UNSANITARY CHICAGO 
One Reason for a Slum Clearance Program 


H. 
s Houstnec Letrer, Cuicaco, Itt. 


through the Public Works Administration of th: 
National Industrial Recovery Act and makes a plea 
Jor the immediate development of adequate master 
plans in cities where slum clearance is a problem 
so that advantage may be taken of the opportunity 
presented. This article has been abstracted from 
the paper presented before the City Planning Di- 
vision of the Society on June 30, 1933, during the 
Sixty-Third Annual Convention in Chicago. 


ance is looked upon merely as a means of creating jobs 
for architects who want to build modernistic apartments, 
public opinion will not be a force in its promotion. But 
when citizens come to realize that a proper program of 
slum clearance is an attack on poverty and unwholesome 
living, not merely on one front but on many fronts at the 
same time, then public opinion in favor of it will be de- 
veloped. 

One of the obstacles born of public lethargy is the ab- 
sence of adequate facts upon which to base programs 
of action. There are only a few scientific fact-finders 
working in this field. Because of the tremendous eco- 
nomic and social changes that have taken place in the 
short period since the last Federal census, it is especially 
imperative that fact-finding be kept up to date. 

Since public opinion on the 
subject of slum clearance has 
not been aroused and the essen- 
tial facts concerning it are un- 
known, it is only natural to find 
that adequate plans for it do 
not exist. The absence of these 
plans is a special handicap now. 
It has been stated by Harold L. 
Ickes, Secretary of the Interior 
and head of the board of Cabinet 
members which is directing the 
public works program, that pri- 
ority will be given public works 
which are part of a comprehen- 
sive plan for community, mu- 
nicipal, or regional development. 
Such plans are woefully lacking. 
In too many instances city plan- 
ners have been too busy wide- 
ning streets, rounding curbs, 
locating monuments, designing 
unproductive civic centers, and 
arguing fine points of applied 
zoning, to attack the larger and 
more fundamental problems 0! 
rebuilding American cities. 
More higu.-powered thinking 
city planning is needed. Th 
layman looks to the engineer 
for much of this thinking. 

Besides these barriers to prog- 
ress in slum clearance, there ' 
the obstacle of inadequate legal 
machinery. Here and there 
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-tat housing laws have been enacted to authorize a_ the new law creating the Public Works Administration 


rin type of limited-dividend housing corporation, 
ne suecess of such corporations has to date been 
i. Such housing laws usually carry the power of 
omnation, subject to numerous restrictions. 
\{ost other countries have laws permitting their 
ning bodies to deal with slums as areas, and not 
parce! by parcel. Under such legislation a whole district 
may be set aside for replanning and rebuilding. Holders 
{land in the area may be given other land of equal value, 
or they may receive payment in cash. As yet, however, 
there is no such legislation in this country and little 
public opinion that would further its enactment. When 
slum clearance actually gets under way and more ade- 
juate legal machinery is found necessary, it is possible 
that such legislation will be enacted quickly. Such 
things can be attended to very promptly when a great 
work-creating program is involved. 

Another obstacle to slum clearance, and one that is 
looked upon by many as the most important, is our false 
system of valuing land, which is so well established that 
its falseness is now somewhat obscured. Until very 
recently, this was a pioneer nation, always with some 
frontier that could be developed. Land speculation 
fourishes in frontier countries, and America has had its 
full share. The value of land has been looked upon, not 
1s something to be determined by the probable returns 
from the use of the property, but as something to be de- 
termined by what might be paid for it by someone else, 
who thought he might resell it at a profit, and so on. 
In short, our whole system of land valuation is unsound. 


BASE LAND VALUE ON RETURN FROM HIGHEST USE 


To get rid of this system of valuing land and replace 
it by one in which land is evaluated according to the 
returns from the best use of it, will be exceedingly dif- 
ficult. It will involve much injustice and the taking of 
large losses by many 
honest people. With 
property rights jealously 
guarded by our consti- 
tutions, both state and 
Federal, and with juries 
and courts made up of 
men who highly respect 
the traditional system of 
land valuation, it will be 
a great struggle to secure 
land in blighted areas 
for low-cost housing proj- 
ects and poor men’s 
parks at prices that can 
be afforded. 


[wo “APARTMENTS” AND A 
Corracs” rx Caicaco Stums The main at 
ccupants Are Not Working and Present is that the Fed- 
Have Not Paid Rent for Months. eral Government may aid 
There Are No Sanitary Facilities, somewhat in working 
No Grass, No Flowers out a solution. How- 

ever, even this will be 

lificult, as resistance to the deflation of land values 
will be very powerful. It may be so powerful that 
many slums will be allowed to fall into decay while 
iwellers move out to the edge of town where they 

an live more normally and satisfactorily. This is 
the only kind of slum clearance available at 
present, and to a large extent it only dodges the issue. 

‘he excessive valuation of land is the reason why this 
issue must be dodged. 

ial obstacles to slum clearance, heretofore of 

importance, have now been largely removed if 


turns out, in actual operation, to mean what it says. 
Money will be available at 3'/: or 4 per cent and loans 
will be amortized over a long period of years, possibly 
at rates as low as | or 1'/s percenta year. Furthermore, 
it is provided that the Federal Government may make an 


Nine Famiuies Crowpep Into Turs SourH DEARBORN STREET 
“APARTMENT Hovuss”’ 


None of Them Are Able to Pay Rent 


outright grant of 30 per cent of the cost of labor and 
materials when slum clearance is undertaken by ‘‘states, 
municipalities, or other public bodies.’’ The next ques- 
tion is to find out just what “other public bodies’’ are. 
Some think that slum clearance authorities on the order 
of the Tennessee Valley Authority can be created. The 
latter President Roosevelt described as a public body 
having the flexibility and other advantages of a private 
corporation. 


PREPARATION OF MASTER PLANS 


The tendency today is definitely toward more social 
control. The uncontrolled use of land and the uncon- 
trolled erection of buildings have been so damaging to 
persons and to property values that it is only logical to 
expect a marked tendency toward the social control of 
land and the buildings on it. Who knows but that the 
metropolitan planning bodies now being set up may 
evolve some day into regional governments which will 
take over many of the duties of existing smaller govern- 
ments and possibly supersede many of them entirely? 
Certainly the initiation of a metropolitan public works 
administration would put an end to many small parks 
boards, drainage districts, sanitary authorities, and the 
like, such as abound in a number of places. 

This greater public control can be so exercised as to 
result in more real freedom for the average person in his 
daily living. Such public control would not be directed 
toward the private life of the individual but rather toward 
the predatory and semi-predatory business operations 
that have added so greatly to his cost of living and so 
restricted his surroundings that no real freedom for 
him has been possible. 

Under the system now being developed, attention will 
be concentrated upon building in neighborhood units, 
which will contain not merely a group of dwellings but 
all the necessary commercial structures, schools, churches, 
civic centers, and parks. This system will contribute 
greatly to the development of the right kind of com- 
munity life in each neighborhood. The managers of 
the large corporations which undertake such building 
programs will find it to their interest to promote the type 
of living that has been suggested. It will make their 
properties more stable in value. 
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Surveys of Government Lands 


Retracing the Lines and Replacing the . 


"TITH certain modifications, the system for sur- 

veying and describing the public lands of the 
United States in use today is that developed by 
Thomas Jefferson in 1784—-a remarkably compre- 
hensive checkerboard system of square-mile sections. 
Until about 1910 the field work was done by surveyors 
working under contract at pitifully low prices per mile. 
Considering the handicaps under which the early 
surveyors worked—hostile Indians, forbidding coun- 
try, unfavorable weather conditions, primitive means 
of transportation, and crude instruments—il is a 
wonder that they were able to monument their surveys 


Monuments of the Early Land Surveyors 


at all. Inasmuch as the original monuments, no 
matter how inaccurately set, legally mark the section 
boundaries, it is important that they be relocated. 
The modern surveyor is often required to exercise 
extraordinary ingenuity in discovering or correctly 
reselling those he needs to subdivide the land within 
the sections. A high order of knowledge, training, 
and experience is required, as set forth in the two 
articles that follow, both abstracts of papers presented 
on June 30, 1935, before the Surveying and Mapping 
Division of the Society at its Sixty-Third Annual 
Convention in Chicago. 


Land Surveving—Its Foundation and 
Superstructure 


. GREELEY 


PresIpDENT, Gree_Ley, Howarp AND Noriin Company, CHIcaco 


By M. L 
N the year 1784 a 
committee of the 


Continental Con- 
gress, of which Thomas 
Jefferson was chairman, 
was charged with the 
duty of developing a plan 
for laying out and de- 
scribing the public lands, 
then an immense area, 
for sale to, and occupa- 
tion by, settlers. The 
plan which ‘they con- 
ceived was unique, sim- 
ple, and definite and in- 
cluded, besides the monu- 
menting and marking 
of corners, the collection 
of much information 
which aided the settler 
in his choice of land, 
such as the location of 
lakes, water courses, 
swamps, wooded land, 
prairies, hills, and mountains; quality and character of 
the soil; and presence of minerals. The wisdom and 
benefits derived from the system are difficult to appraise, 
but there is no doubt that it contributed very greatly to 
the peace and happiness of the owners of land which 
came under its jurisdiction. 

The plan is rectangular in pattern and is based on 
meridians and parallels of latitude. The township, 
containing 36 sections, each a mile square, is the founda- 
tion of the system. Certain meridians, known as prin- 
cipal meridians, were selected, and from them the town- 
ships were numbered progressively east and west. From 
certain parallels, known as base lines, the townships were 
numbered progressively north and south. The sections 
within each township were numbered from one in the 
northeast corner to six in the northwest corner, and so 
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back and forth across the township, ending with Section 
36 in the southeast corner. 

The description of any tract of land under this system is 
absolutely definite and does not require mention of the 
state or county in which it is located. For instance, the 
“Northeast quarter of Section 16, Township 39 North, 
Range | East of the 3d Principal Meridian’”’ is located in 
the heart of the business district of Chicago, and is 
bounded by State Street, Madison Street, the Chicago 
River, and Harrison Street. No other quarter section in 
the United States can have this description. Any com- 
petent land surveyor can locate it positively with very 
little trouble by referring to the U.S. Government Sur- 
vey maps. The definiteness of this simple description is 
a unique feature of the system. 


PROVISION FOR ERRORS AND INACCURACIES 


The committee headed by Thomas Jefferson did not 
realize the practical difficulties of applying to a sphere a 
rectangular plan calling for 36 square sections to a town- 
ship. The convergence of the meridians toward the 
north pole caused a narrowing of the townships as the) 
extended northward. 

In the instructions of 1855 issued by the General Land 
Office to Surveyors General, the following paragrap! 


appears: 

Standard parallels (usually called correction lines) are esta 
lished at stated intervals to provide for, and counteract, the error 
that otherwise would result from the converging of meridians and 
also to arrest errors arising from inaccuracies in measurements 00 
meridian lines, which however must ever studiously be avoided 
On the north of the principal base line it is proposed to have thes 
standards run at distances of every four townships, or every -* 
miles, and on the south of the principal base line at distances © 
every five townships, or 30 miles. 

So at least every 24 miles, the townships and sect 
corners were laid out starting from the principal meridian 
The township and sections to the south were laid out by 
courses and measurements beginning on the base line 0 
a correction line at the south corner of Sections 5» 2%¢ 
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, thence north 40 chains for a quarter corner and 80 
-hoins for a section corner; thence east 40 chains for a 
gu rter corner and S80 chains to the township line pre- 
viously run. If the surveyor did not close on the corner 
as set he was to correct his line to do so. 

in this manner he continued the subdividing until he 
reached the correction line, where all the discrepancies 
were thrown in and differences noted. The differences 
were of considerable amounts, as much as one or two 
miles in a township. In this way the difficulty of apply- 
ing the rectangular system to a sphere was met. 

\Vhereas the system as designed is deserving of great 
praise, the results obtained by the surveyors were not so 
satisfactory as to merit unstinted approval. Yet the 
men who did the field work should not be censured too 
severely for the errors and omissions which are now 
found in their work, considering the difficulties under 
which they were obliged to labor. 


ROUGH WORK IN A WILD COUNTRY 


lhe great area which was included in the operation of 
the system was rough country, inhabited by wild men and 
wild animals. The surveying parties most of the time 
were many miles from any settlement from which they 
could obtain supplies or help in case of sickness or attack. 
They were subjected to adverse weather conditions, 
extreme heat and cold, rain and snow, high winds, 
irought, and insect pests. In addition they worked with 
crude instruments, such as the double-sight compass 
mounted on a Jacob staff, and the Gunter chain, two 
rods long. The tools were unreliable, and the men who 
did the work were not always the most competent. It is 
perhaps surprising that they did as well as they did. 

Another element entering into this situation was the 
poor pay which the surveyors received—$4 to $12 per 
mile for subdividing the townships and $12 to $20 for 
running meridians and base lines. Out of this they paid 
all the expenses for men and equipment. The latter was 
a considerable item, consisting of instruments, chains, 
pins, axes, scribing tools, chisels, files, notebooks, table 
books, shovels, camp outfits, provisions, clothing, bed- 
ling, guns, fishing tackle, and much else. To transport 
all this baggage, several teams and wagons were re- 
quired and probably saddle horses, items which must 
have cost a considerable amount. 

The phrase “running a line’’ was literally true because 
they must have run in order to cover enough miles per 
day to make a living. The early surveyor can be 
imagined as grabbing his Jacob staff and jabbing it into 
the ground on the line to be run, setting the compass on 
it, pushing the staff as required to make the compass 
approximately level, setting the course, and lining a fore- 
sight as far ahead as his eyesight and his conscience 
would permit, the latter being the more elastic of the 
two. He then pulled up his staff and compass and ran 
on to his foresight to repeat the process. He rarely used 
1 back sight by which to produce the line but relied 
entirely on the compass. If a tree came on the line, he 
moved up and set his compass beyond the tree, esti- 
mating the location of the line by eye. So the supposed 
straight line is a series of lines making angles and jogs at 
each setting of the compass. 

the U.S. Government, having once established the 
corners of the townships and sections, never resurveyed 
them. The replacing and perpetuating of the corners 
was to be done by local surveyors. It was important 
herciore that the corners should be monumented as 
permanently as possible and referenced to blazed trees 
ind any other fairly permanent object. To further 
perpetuate the corner, the instructions provided that 


pits of certain size and depth should be dug to the north, 
south, east, and west of it at equal distances, and not 
more than 6 ft from it. The earth from the pits was to 
be piled around the post, packed firmly down, and sodded 
where possible. When possible the surveyor was to 
plant seeds of trees, preferably those of fruit trees, mid- 
way between the pits and the corner, hoping that 
eventually a small clump of trees would mark the lo- 
cation of the corner. 

The corner posts 
or stones were 
notched to indicate 
the position of the 
corner, a notch for 
each mile from the 
township line. If a 
post marked the cor- 
ner, the end was to 
be charred, and if a 
stone was used a 
little charcoal or a 
charred piece of 
wood was to be 
placed against it 
under the ground. 
Other materials 
could be used, such 
as glass, stoneware, 


ANOTHER BEARING TREE potsherds, marked 
IN NORTHERN WISCONSIN stones, cast iron, 
MarKEp Apout 1850 charcoal, or other 
Found By H. C. Hall in 1925 forei gn matter, 


buried under ground. 
The location and description of these buried memorials 
were carefully noted in the surveyor’s running notes. 
Considering all the provisions that were made for per- 
petuating the corners, one would expect to find the 
charred end of a post, the witness tree, or evidence of 
pits, buried memorials, or fruit trees. But after the 
lapse of a hundred years or more, the surveyor today 
finds that all evidence of many of the corners has been 
obliterated. The wind and the herds of buffalo or other 
animals have destroyed the mounds and pits. The 
posts and witness trees have rotted away or been de- 
stroyed by forest fires, floods, tornadoes, or the acts of 
man. 


RELOCATION OF LOST CORNERS REQUIRES 
SERVICES OF AN EXPERT 


It is here that the land surveyor, a trained and skilled 
expert, is called upon to replace the lost corners. This 
work requires an expert, for the man unfamiliar with the 
methods employed by the Government surveyors and 
inexperienced in identifying witness trees, will fail to 
find evidences of the trees and will use erroneous methods 
in reestablishing the corners. 

The General Land Office gives a few instructions for 
the restoring of lost or obliterated corners, among them 
being the following: 


After all rules and instructions that can be given for reestablish- 
ing obliterated public surveys, much will depend upon the skill, 
fidelity, and good judgment of the surveyor for the correct per- 
formance of the work. The most difficult point in laying down in- 
structions and one on which something must be left to the good 
judgment of the surveyor is in regard to what shall be considered 
sufficient evidence in these cases. A definite rule can no more be 
prescribed in this respect concerning surveying, than a law could 
be enacted defining just how strong the testimony in a given case 
should be to satisfy a justice or a jury. The sound judgment of a 
competent surveyor in this matter will seldom lead him into error. 


3, No. g Civit ENGINEERING for September 1933 


no 
on 
ed. 
tly 
“un 
ng, 
WoO 
led 
ng 
ial 
esta 
a 
ns and 
nts on 
roided 
hese 
ery 
ares | 


510 


In this manner the General Land Office deftly passes 
the responsibility on to the surveyor with a pleasing sop 
to his vanity at the end. 

By 1850 Burt's solar compass had been invented and 
was required to be used on Government surveys. This 
was a great improvement over the old magnetic compass 
on a Jacob's staff. The use of the Gunter chain was 
continued until some time in the eighties, when it was 
replaced by the steel tape. Since these improved instru- 
ments have been used, the surveys have been much more 
reliable. 

rhe U.S. Government land surveys are the foundation 
for all property surveys in all the states except the 13 
original ones and Kentucky, Tennessee, and Texas. 
The superstructure is the work done by the local sur- 
veyor in making subdivisions within the sections. Much 
of this work was done many years ago, when land was 
cheap and the surveyor poorly paid. He was still 
working on the land in the rough, and accurate measure- 
ment was difficult without the expenditure of too much 
time and money. 

If called upon to survey the east half of the northeast 
quarter of a section, the early surveyor would take the 
west line of this east half at 1,320 ft west of, and parallel 
to, the east line of the section. He should have measured 
the north line of the section to obtain its actual length 
and taken the northwest corner at one quarter of this 
measurement. He then should have run the two quar- 
ter-section lines to an intersection for the center of the 
section, which the Government surveyors never estab- 
lished; measured the south line of the northeast quarter; 
and taken the southwest corner of the east half at half 
this distance. But to follow such a procedure would 
have taken much more time and added to the cost. 
Would the value of a few feet of land warrant the addi- 
tional cost? He decided it would not and adopted the 
quickest method of completing his survey. But in some 
cases the value of the land later increased enormously 
and its owners fought over inches. The section prob- 
ably measures 20 to 40 ft more than the theoretical mile, 
and so the owner may lose a strip 5 to 10 ft in width by 
2,640 ft long. In later years, when land values had 
increased considerably, such a strip of land might cause 
trouble and possibly litigation. 

Corners set in the subdivisions laid out in prairie or 
farm land disappear when improvements are put in. 
The construction of sewers, sidewalks, and fences, and 
the erection of buildings, all contribute to the removal 
of the corners. Frost lifts the stakes and the mower 
does the rest. The junk man reaps a harvest in pulling 
out the iron pipes. 

Land surveying is a very old profession, which prob- 
ably began when man ceased to be a nomad and ac- 
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quired a settled habitat. The inscriptions and repre. 
sentations on the walls of tombs and buildings bear te- ¢j- 
mony to the work of surveyors in the early Egyptian 
dynasties. Later, in the days of the Roman Empvre, 
they were a highly respected, well paid, and distinct 
professional class. 


CANADA'S HIGH STANDARD FOR SURVEYORS 


Canada appreciates the importance of the land sur- 
veyor’s work and has adopted very stringent laws gov- 
erning his examination and registration. Applicants for 
registration must pass satisfactory examinations in the 
following subjects: analytical geometry; astronomy: 
methods of surveying and calculation of areas; leveling: 
location and construction of roads; principles of irriga- 
tion and calculation of water power; plan mapping: 
projection of maps; drawing instruments and drafting: 
manual of instructions of surveying of Dominion lands 
and the Dominion Land Act; elementary geology and 
mineralogy; principles of evidence, taking of affidavits: 
and practical surveying and observation. This com- 
prehensive examination practically limits the applicants 
to college graduates and creates a body of well educated 
and well trained men in the surveying profession whose 
training must be reflected in the quality of their work. 

For purposes of comparison the following incident is of 
interest. About 1920 the question was brought before a 
court in Kentucky as to whether land surveying was a 
profession or a trade. The court gave as its decision 
that land surveying was a trade, and this was later con- 
firmed by the supreme court of the state. 


SURVEYOR AS COUNSEL, JUDGE, AND JURY 


To the casual observer the lot of the surveyor seems a 
very happy one. He appears to be carefree and con- 
tented as he steps along the country road or city street, 
drawing his tape measure after him and stopping now and 
then to make some notation in his field book. Or, set- 
ting up his instrument and looking through it, he waves 
his hand to right or left and finally waves both hands at 
once. He then retires perhaps to the friendly protection 
of a tree or building, where he sits and writes and calcu- 
lates. 

It looks easy and delightful, but the surveyor alone 
realizes that such field work is only the beginning of his 
task. He must then arrange his facts and the testimony 
of such silent witnesses as fences, roads, buildings, stakes, 
and stones, and so arrive at the location of the lost corner 
He is counsel, judge, and jury. As counsel he must pre- 
sent his case and bring in his witnesses, notations, and 
observations. As judge he must instruct the jury and 
pass on objections, and as jury he must render the 
verdict. 


The Land Surveyor’s Starting Point 


By W. D. Jones 


LAND Surveyor, CHIcAaco 


Y the Ordinance of 1785, which created the Ameri- 
can land system, the initial point for the Govern- 
ment surveys was to be ‘“‘on the river Ohio, at a 

point ...due north from the western termination of a 
line which has been run for the south boundary of... 
Pennsylvania.”” It was later provided that the first 
principal meridian should run due north from the mouth 
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of the Great Miami River; the second principal meridian 
north from the confluence of the Little Blue River; th 
third principal meridian, north from the mouth of the 
Ohio River, and so on. Actually, all these points anc 
lines were created by the monuments set by the lanc 
surveyors; and so also were the corners of the townships 


sections, and quarter sections. The question that pre 
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sens itself is : Have these monuments lasted until now? 

|. the case of Corbin vs. Baltimore and Ohio Chicago 
Terninal Railroad Company, in 1918, the Supreme 
Co rt of Illinois decided “‘that at all Government sec- 
tion corners permanent monuments exist.’’ The court 
also said, ‘“There was no necessity . . . to plant or fix any 
stone aS @ monument from which the measurements 
aforesaid could be made”’ since “‘every lot and lot line 
and corner and every alley or street line can be definitely 
located on the plat in question by surveys and measure- 
ments from any section corner.” 

In 1859 Abraham Lincoln said, “‘Nearly, perhaps 
quite, all the original surveys are to some extent erro- 
neous, and in some of the sections, quite so.’’ These 
two statements, one by the Illinois Supreme Court, the 
other by Abraham Lincoln, contradict each other. 
Lincoln's statement is correct. It is very evident that if 
the court had known the facts stated by Lincoln, it would 
not have said, “every lot...line...can be... lo- 
cated... by . . . measurements from any section corner.” 
It is also very evident that any man who does not know 
the truth contained in Lincoln’s statement is not com- 
petent to decide where the land surveyor gets his starting 

pint. 
‘ A hundred years ago the original surveyor had only the 
chain, which was commonly too long, and the compass, 
with which he could not run a straight line. The land 
was so cheap, and he was paid so little, that in most 
cases he did not think he could afford the time to do his 
best with the tools he had. Therefore no section is a 
perfect square, nor does it have any perfect form. No 
two sections are the same. Rarely, if ever, do any two 
section lines or any two half-mile lines measure the same 
length. 


HOW WERE THE ORIGINAL CORNERS SET? 


In most cases the original monuments were posts or 
posts in mounds of earth, set about one hundred years 
ago. If any of these exist today it is because the town- 


Found Cut Limestone Section 
Corner Originality A Post in 
Three Feet of Water without 


| Bearing Trees 

Found Boulder Stone Quarter 
Corner Originally Marked = | 

by Bearing Trees i} Stone Fence 


Stone Fence % Found Cut Limestone 
}~ 10 ft East and 10 ft 


South of Boulder 


| 
} 
Found Boulder Stone Section 
< _. Corner Originally Marked 
by Bearing Trees 
¢ 
Fic. 1. REBSTABLISHING A QUARTER SECTION CORNER 
Which Location Is More Probably Correct for the Quarter Corner? 
ship in which they stand has not been settled and im- 
proved. In most cases where the land has been im- 


proved, certain acts of the settlers, such as building a 
n line with the monument, have served to witness 
the e location of the corner. In many cases a new 
mi ent has been set by a land surveyor in place of the 

which was disintegrating. But in some cases 
new -.onuments have been set for the corners by in- 
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competents, at places other than their true location. 
Sometimes, therefore, two monuments are found for the 
same corner. It is then quite necessary to recognize 
the truth of Lincoln’s statement of 1859. 
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Fic. 2. QUARTER SECTION CORNERS ON A TOWNSHIP LINE 


Is the Fence in Section 7 East Good Evidence of the Location 
of the East Quarter Corner of Section 12? 


The surveyor must know how to read the acts of men 
who may have long since passed on. He must know, .for 
example, that a boulder stone for a quarter corner 
which once had bearing trees, and which stone stands 
in the center of a north and south highway and on a 
line with old fences both to the east and to the west, is 
better evidence of the true location of a quarter section 
corner than a cut limestone marker 10 ft to the east 
and 10 ft to the south of it. The boulder stands 2,660 
ft—that is, 20 ft more than the Government record dis- 
tance—to the north of a boulder stone for the section 
corner to the south, where once there were bearing trees. 
It stands 2,640 ft, just Government record distance,fto 
the south of a cut limestone marker for the section cor- 
ner to the north, where there were never any bearing 
trees but originally only a post in 3 ft of water. This 
situation is shown in Fig. 1. 

The cut limestone quarter corner is found to be half- 
way between, and on a straight line with, the stones for 
the two section corners. The surveyor must know that 
the true location of a quarter section corner is never as 
exact as this. If and when competent land surveyors so 
relocate a quarter section corner, they do so only because 
they have no better evidence of its true location. Also 
a quarter corner with bearing trees had a much better 
chance of being preserved than did a section corner that 
was only marked by a post in 3 ft of water. The modern 
surveyor knows also that the chains used in 1834 were 
nearly always too long. It is therefore reasonable to 
conclude that the cut limestone for the section corner 
to the north of the quarter corner was placed just 2,640 
ft north of the boulder stone for the quarter corner by a 
recent correct measurement of the half mile. Evidently 
the cut limestone block is not the true location of the 
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original section corner, as marked by the post in 3 ft 
of water in 1834. 

In order to understand where the land surveyor gets 
his starting point one must be able to see that if a half- 
acre school lot, in the corner of a quarter section, was 
deeded when the original monuments of the Government 
survey were still standing, then an old fence around this 
school lot is good evidence of the true location of the 
section or quarter section corner, which also marks one 
corner of the school lot. 


FOLLOWING ORIGINAL SURVEYOR’'S INSTRUCTIONS 


When dealing with quarter section corners on a town- 
ship line, having in mind Government instructions of 
1815, which instructed the surveyor subdividing a town- 
ship to use the quarter section corners created for the 
sections on the west as constituting the quarter corners 
for the sections on the east. The man who would find 
the true location of these quarter section corners must 
know whether or not the 1815 instructions apply in his 
locality. If they do not, he will realize that if he finds 
a fence running to the west as evidence of the east 
quarter corner of the section in the west township, and 
finds a fence running east from the same point straight 
for a mile, he must know that the fence running east 
isnot and cannot be evidence of the quarter line, or 
west quarter corner, of the section in the east town- 
ship. The fence running east is good evidence, how- 
ever, of the east quarter corner of the section in the 
west township because some land surveyor must have 
given line for that fence, erroneously using the east 
quarter corner of the section west of the township line 
as being also the west quarter corner of the section to the 
east. In Fig. 2 this problem is illustrated and the in- 
correct location of the fence in the section east of 
the township line shown. In the absence of other evi- 
dence the west quarter corner of Section 7 is reestablished 
by proportional measure between the northwest and 
southwest corners of Section 7. 

Suppose, for example, that a land surveyor is given an 
old metes and bound deed for a tract of land in the 
southwest corner of a quarter section, which calls for the 
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original monument of the Government survey as a start- 
ing point. The deed says, “beginning at said mony. 
ment at the southwest corner of said quarter section: 
thence South 88'/, degrees East,’’ and then gives other 
courses and distances which cannot be made to agree 
with known location of the quarter section lines and close. 
The land surveyor finds that on the Government sur 
vey plat the south line of the section is marked “North 
88'/, degrees East,’’ and he then tries to make the deed 
description close by assuming that, in this deed, “South 
88'/. degrees East’’ should read ‘North 88'/, degrees 
East.”" Neither does this assumption make the ceed 
description close. Then he assumes that the south line 
of the quarter section is “South 88'/», degrees East”’ and 
takes the other courses and distances given as if the true 
south line of the quarter section were “‘South 88'/, de- 
grees East,’’ and finds that his lines agree with some very 
old fences around this tract of land and will close. How- 
ever, the closing course forms a right angle with the 
south line of the quarter section. The land surveyor 
must then be able to see that the old fences are good 
evidence of the true location of the quarter section corner 
he is seeking. He must realize that the man who sur- 
veyed for the making of the old deed evidently had the 
true south line of the quarter section but did not have 
the west line, except at the south quarter corner of the 
section. This original surveyor was too careless to re- 
run the west line and simply turned at right angles to 
the south line, thereby staking out and deeding part of 
the property in the quarter section to the west, which 
did not belong to his client. The successive steps taken 
to relocate this plot are shown in Fig. 3. 

There is not space here to treat of the refined exactness 
used in determining the land surveyor’s starting point in 
surveys of valuable city property, but the fundamentals 
of such surveys are about the same as those in the cases 
just mentioned. When the land surveyor knows ex 
actly where to get his starting point, his job is just about 
finished. But the surveyor can only determine this 
point after he has carefully weighed all the evidence 
that can be found concerning the_location of the original 
monuments. 
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The Description in the Old Deed Reads as Follows 
88'/, Deg East 831 Chains to a Post; Thence 
Post; Thence North One-Half Deg West 6.86 Chains to a Post; 
South 1'/, 
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Deg West 7.21 Chains to the Place of Beginning” 


Fences AND Hepoes Arp IN RETRACING AN OLD AND INACCURATE SURVEY 
“Commencing at the Mound at the South One-Quarter Section 23; Thence South 
North One Chain to a Post; 


Thence South 85'/, Deg West 5.89 Chains to ® 


Thence North 88'/, Deg West 2.19 Chains to a Post; Thenc 
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start- 
desi f “Sk and Ob tion Towers 
tio, Design o yway an servation lowers 
other 
agree /musement Structure at the Century of Progress Exposition Has Unique Engineering Features 
By G. Grove 
North Member AMERICAN Society or Crvit ENGINEERS 
deed RoBINSON AND STEINMAN, ENoineers, New York, N.Y. 
South 
grees \ 1893 the outstanding mechani- Pa PS the most spectacular, and tops of the towers have a capacity 
aeed | cal feature of the World's Fair in certainly one of the most popular of 300, and it is assumed that the 
h line Chicago was the Ferris wheel 300 amusements at the celebrated Century of average length of time the patrons 
and t in diameter, which revolved in a Progress Exposition in Chicago is the will remain on these platforms under 
> true vertical plane. Now, 40 vears later, ‘‘Skyride.”’ Observation towers 600 ft peak operating conditions will. be 
2 de- in line with the idea of “A Century Aigh and 1,850 ft apart support a 20min. The Skyway level is fed by 
very of Progress,” the chief mechanical horizontal cableway system that trans- two elevators in each tower, each 
How- attraction has two features: first, ports passengers at a height 200 ftabove elevator having a maximum capac- 
h the a trip to the top of a tower over 600 the ground. This immense structure ity of 30 persons and operating at a 
veyor ft high, or twice the height of the fad to be planned to liquidate its in- speed of 500 fpm. 
good Ferris wheel, and second, a ride vestment in approximately five months. The rate of 3,000 patrons per 
~pimned through space in a “‘rocket car’ sus- Of particular interest to the engineer, hour fed by the Skyway elevators 
Pod pended from wire ropes 200 ft above however, are the structural and operating to the rocket cars determined the 
d the the ground. problems so successfully solved, as de- number, capacity, and operating 
have This idea of having:a “‘Skyride’’ scribed by Mr. Grove. The original speed of these cars. They are 
a the it Chicago was “sold” to A Cen- paper, here abstracted, was delivered double decked, and their operation 
to re- tury of Progress by W.C. Hamilton, om June 30, 1933, at the Annual _ isso controlled that not more than 
les to , Scotchman who had operated a Convention in Chicago, before a joint three cars are on each side of the 
art Of similar device in Great Britain. session of the Structural Division of span at one time, the cars being kept 
which First a thorough investigation of the Society and the Applied Me- as nearly as possible 500 ft apart 
taken the project was made from an eco- chanics Division of the American while in motion from tower to tower. 
nomic point of view, by finding the Society of Mechanical Engineers. The cars are designed to seat 36 
‘tness percentage of patrons visiting the passengers exclusive of the operator. 
int in World's Fair in 1893 who actually took a ride on the The number of cars in use is 10, and the dispatching in 
‘ntals Ferris wheel, and then estimating the number of 1933 _ terval is 1.4 min. 
Cases visitors who would probably patronize the Skyride. In the design of the towers, in line with the spirit of 
hen \fter making due allowance for both the increase in A Century of Progress, special consideration was given 
bout Chicago's population and also for the economic depres- to welding as being representative of the most advanced 
this sion of the last several years duration, five independent methods of shop fabrication. The main columns consist 
dence ompanies became convinced that participation in the of three I-beams welded together to form an H. Many 
iginal roject would be a profitable financial investment. of the tower bracing members are made up of a web plate 
[hese five companies, the Great Lakes Dredge and and two channels welded together to form an I, the 
Dock Company, the Inland Steel Company, the Missis- flanges of which are stiffened by additional welding of 
ippi Valley Structural Steel Company, the Otis Elevator plates connecting the tips of the channel flanges to the 
Company, and the John A. Roebling’s Sons Company, main web plate of the member. 
ntered into a contract with A Century of Progress The principal departure from the conventional form 
onstruct the towers, the elevators, the suspension- of suspension spans is in the cable system of the main 
span cable system, and the rocket cars. The towers 
ure 600 ft high and 1,850 ft from center to center, and 
the two horizontal cable systems are 75 ft apart. — 
In order to provide adequately for the number of +, 
patrons necessary to make the venture a financial a! 
uccess, the elevator service to the tops of the towers ae ile} 
= had to be capable of satisfactorily transporting a peak “4 
number of 900 persons per 
hour in each of the two towers. 
the 200-ft Skyride level had SS; 
per hour, in eac 


fo meet these peak capaci- 
ues, cach tower is provided 
i two high-speed elevators 
perating at 700 fpm, each 


to “evator having a maximum 
hence of 20 people. The Two 600-Fr Towers 1,850 Fr Apart Support Cas_eway For Rocker Cars at 200-Fr Lever 


non platforms at the Four Elevators in Each Tower, Two for the Observation Platform and Two for the Skyride Level 
$13 
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span. Instead of the ordinary structural steel stiffening 
truss and floor system supported from wire cables by 
vertical wire-rope suspenders, the entire cable system is 
made up of twisted wire strands, in which every member 
is a tension member. The track ropes are supported at 
intervals varying from SO ft near the towers to 160 ft at 

the center of the span. 


TESTS CHECK COMPUTED 
CABLE STRESSES 


Before adopting the 
final profile of the 
cable system, a num- 
ber of outlines were 
studied. The Roeb- 
ling Company made a 
model one one-hun- 
dredth of actual size 
and conducted labora- 
tory tests on several 
designs. After the fi- 
nal outline was decided 
upon, that company 
calculated the stresses 
in the various mem- 
bers comprising the 
system from observa- 
tion and measurement 
of the deflections of 
the model, where 
weights, representing 
to proper scale the 
loaded rocket cars, 
were placed on the 
model in such positions 


as would give the 

CoMPLETED TOWER OF maximum stresses in 
SKyway the members under 
consideration. In the 


meantime Robinson and Steinman calculated the stresses 
in the various members by the method of influence 
lines. In general there was a fairly close agreement in 
the stresses determined by these absolutely distinct 
and independent methods. 

All the members of the cable system are of bridge- 
strand construction except the track ropes on which the 
rocket cars run, and these are locked, smooth-coil ropes. 
In order to remove the effect of inelastic deformation, 
all the strands were prestressed. The lengths of the 
ropes were computed at 62 deg normal temperature for a 
condition of live load in which one car was placed at 
midspan and one car 450 ft each side of midspan. After 
fabrication the various strands, except the track ropes, 
were placed in the prestressing machine at the Roebling 
plant, prestressed up to one-half their ultimate strength, 
and slacked off to the full dead load. They were then 
measured under this stress and finally cut to length 
and socketed. 

Similarly, the track ropes were cut and socketed after 
being prestressed to an amount slightly above their 
working stress. If the track ropes had been prestressed 
to one-half their ultimate strength, the special smooth- 
coil wires, having a lower elastic limit than the cy- 
lindrical wires, would have been overstressed; and 
when the ropes were taken out of the prestressing ma- 
chine these special wires would have regained their per- 
manent set and would have bulged out. 

At the tops of the towers the several diagonal ropes 
converge and meet on a single plate, which is supported 
from the front of the tower by means of a vertical 
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link. The horizontal components of the cable stresses 
are carried by horizontal cables to a plate at the rear 
of the tower, and this plate is supported by anot er 
vertical link. From this rear plate the backstay cables 
extend down and are rigidly fastened to the concrete 
anchorages. 

These vertical links at the tops of the towers provide 
for horizontal movement of the cable system due to 
stress and temperature changes of the various ropes 
comprising the system. Thus, instead of flexible towers 
with cables rigidly attached to them, there is a hori- 
zontal motion of the cable system on top of practically 
rigid towers. When the links vary from the perpen- 
dicular, the horizontal component of the stress is of 
course taken by the towers. A very important reason 
for keeping the towers rigid is to avoid interference with 
the successful operation of the elevators in their 600-ft 
shafts. 


TRACK ROPES UNDER INITIAL TENSION 


To decrease the sag of the track ropes when they are 
carrying loaded cars, these four ropes are placed under 
an initial dead-load tension of 240,000 Ib, or 60,000 Ib 
per strand. They are fastened to longitudinal trusses 
about 70 ft long, which are located at the lower corners 
of the cable system adjacent to the main towers. The 
opposite, or outer, ends of these trusses are connected 
to backstay ropes, which also extend down to the 
anchorages. Instead, however, of being rigidly secured 
to the main part of the counterweights, these backstay 
ropes are fastened to a structural steel frame which 


TRIAL Trip oF A Rocket Car 


Cars Are Motor Driven Around the Towers; They Are Then 
Brought Up to the Speed of the Haulage Rope and “Gripped” 
It for the Trip Between the Towers 


is attached to the main anchorage by means of a hinge 
This frame supports a steel box, filled with concret 
which, by means of hinged counterweights, produces a 
practically constant tension of approximately 270,000 
Ib in the track ropes, regardless of the prevailing 
temperature. 

These boxes are placed at such elevations that they 
will come to rest on supports should the horizontal 
movement become excessive in one longitudinal direction 
Any tendency for further movement in that direction 
would result in a reaction under the box, thus tending 
to reduce the stress in the track ropes, but this would be 
counteracted by the counterweight at the opposite end 
of the bridge, thus preventing any reduction in the 2:\) 
000-Ib tension of the track ropes and also preventing 
any further horizontal motion in that direction. 

In addition, the diagonal cable system is attached 
the 70-ft steel trusses so that the constant tension from 
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backstay ropes is divided between the track ropes, 
diagonals, and the hauling ropes for pulling the 
ro ct cars. When one of the cars moves out on the 
tra. s ropes, producing in them a live-load stress, there is a 
corresponding reduction of stress in the diagonal member 
‘the cable system which is connected to the 70-ft truss. 
(he tower end of the 70-ft truss is supported on a 
hanging frame so as to permit free longitudinal motion 
in either direction. This frame supports the steel rails 
on which the cars operate at the unloading platform, 
around the ends of the towers, and at the loading plat- 
jorm. 


CAREFUL DETAILS ENSURE SMOOTH RIDING 


Special attention was given to the design of the joints 
in the lower cables of the system so as to get a satisfactory 
connection where the diagonal cables intersect at the 
track ropes. Zine sleeves or buttons were cast on 
each track rope at each point of intersection. These 
sleeves fit in castings attached to the framework at the 
connection points, and proper provision is made for 
shims. Bent plate hoods about 2 ft long are fastened to 
these castings by means of pins, the hoods covering the 
track ropes. The outside ends of the hoods are tapered 
so that the wheels of the rocket car trucks can ride easily 
from the track ropes over the hoods. The pins are pro- 
vided so that the hoods will follow the track ropes as 
the latter deflect during the passage of the cars. This 
whole detail was very carefully worked out and thor- 
yuughly tested at the Roebling plant so as to make sure 
that no difficulty would be encountered in the field 
during operation. A similar detail is provided where the 
track ropes join the 70-ft trusses. 

During the trip from tower to tower the cars are 
operated by an endless hauling rope. When they 
approach the towers they are disconnected from the 
continuous rope and travel around the towers under 
their own motors, operated by electric current. Should 
a car be temporarily out of commission, provision is 
made at each tower for supporting the disabled car 
irom a small transfer carriage and moving it out of the 
main operating circuit until repairs can be made. At 
each tower there is adequate space for two cars not in 
use. 

Considerable study was given to the truck supporting 
the car from the track ropes, as there are four track 
ropes for each of the two cable systems. While on the 
tip between towers, the truck wheels bear on all four 
track ropes, there being eight wheels in action. When 
the cars are operating under their own power around the 
tower, on the curved rails, only the four inner wheels 
are in action. 

lhe question of whether the car should be supported 
irom the truck at one or two points was given careful 
onsideration. It was realized that one pivot would be 

leal if the center of gravity of the traveling car was 
absolutely fixed but that this condition would be im- 
possible to maintain when the car was loaded with 
passengers. Furthermore, lateral and longitudinal 


wind forces and other vibrations would tend to make 
‘he car sway. Two points of support, on the other hand, 
would reduce the sway but would introduce complica- 


the curves. It was finally decided to retain all 
| ‘vantages incident to one point of support and to 
imit the amount of longitudinal sway by automatic 


HOW THE SKYRIDE OPERATES 


from tower to tower the cars are transported by means 
‘nuous operating ropes. There are two units of 
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this equipment, one for each cable system. This con- 
tinuous rope moves at a speed of 520 fpm. Since the 
cars, after unloading, travel around the tower to the 
loading platform under their own power, there are 
periods when they must be attached to, and others 
when they must be disengaged from, the continuous 
rope. At such periods the car is loaded with passengers, 
so that it is important to effect the engagement and 
disengagement with the least possible jar. 

For this purpose a special gripper was developed. 
This is operated 
electrically to con- 
nect the car to 
the continuous 
operating rope at 
the beginning of 
the trip, but it is 
operated mechani- 
cally to discon- 
nect the car from 
the continuous 
rope when the car 
approaches the 
end of its trip. 
Should it be nec- 
essary to discon- 
nect the car from 
the continuous 
rope while it is 
out on the cable Rocker Cars Passinc ARouND A TOWER 
system, provision 
is made whereby 
the operator can 
release the gripper by means of a hand rope. 

Furthermore, on account of the single point of support 
from the truck, it is necessary during the period of 
loading and unloading of passengers to lock the car 
temporarily in a fixed position to avoid any appearance 
of instability. In addition, the doors of the rocket 
car and those at the loading and unloading stations are 
electrically interlocked with the motors so that it is 
impossible to start the car while its doors are open. 


The Normal Haulage Speed Between 
Towers Is 520 fpm 


MOTOR PROPULSION AT TOWERS 


The sequence of operation is as follows: The Skyride 
elevators bring a group of passengers to the loading 
platform. A car is brought under its own power to the 
proper location and the car doors are opened, thus 
automatically cutting off the current from the operating 
motor so that the car is ‘‘dead."’ As soon as the passen- 
gers are in the car, the car door is closed, thus admitting 
current to the operating motor. The operator then 
starts his car and brings it to the speed of the continuous 
rope in a distance of 50 ft, or while the car is still on the 
70-ft truss of the cable system. While car and rope are 
traveling at the same speed the car is attached to the 
operating rope by means of the thrusters at the gripper. 
It is then hauled across the span by means of the con- 
tinuous rope. A complete telephone system is provided 
whereby the operator of each car can communicate 
with the towers while the car is in any position. 

This unique amusement attraction has possibilities of 
development as a substitute for ferries at locations which 
require the construction of long spans, but where traffic 
is ordinarily very light. The total cost of the complete 
Skyway and observation towers was approximately 
one million dollars. The consulting engineer was 
Joshua D’Esposito, of Chicago, and the designing engi- 
neers were Robinson and Steinman of New York. 
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New Opportunities for the Engineer 
in City Planning 


By D. H. Sawyer 
Member AMERICAN Society or Civit ENGINEERS 
Director, Feperat Employment Boarp, Wasninoton, D.C. 


HOSE engaged in the plan- T wa 
ning of physical improve- sight”’ 
ments, whether for city, re- if less effective, 


gion, or state, are passing through 
difficult times. Officials, under tre- 
mendous pressure to reduce expendi- 
tures, have resorted to budget slash- 
ing, the effects of which are only be- 


ginning to be generally appreciated. ning. How this applies to city de- usual opportunities for regional 
Institutions and services funda- velopment is pointed out by Colonel and community planning on a large 
mental to health, safety, and the Sawyer, whose arguments, aside from scale. The “authority” has been 


general welfare of the public, which 
have taken many years to develop, 
are in danger of being undermined 
in the search for savings. The cry 
for a decrease in public expenses has 
been disquieting to the city planner 
because in many instances his ac- 
tivities have been curtailed or elimi- 
nated. Just as important is the fact 
that many of those in authority and those who pay the 
bills have concluded that the product of the planner’s 
brain leads to additional expenditures in the future and 
hence should be dispensed with, at least for the time 
being. 

This unfortunate misconception must be corrected 
and the important part which the planner has played 
in public affairs must be convincingly explained to the 
people. They should understand that the orderly 
growth of communities must be systematically directed 
by intelligent planning in order that the necessities and 
conveniences of modern life may be faithfully supplied. 
Only thus can the most judicious expenditure of the tax- 
payer's dollar be assured. To make the public realize 
these facts requires a persistent campaign of education 
and a tenacious adherence to the principle that the 
interests of the public can be served best by retaining 
and supporting this most important public service. 

Some of the causes underlying present financial 
difficulties date back to the beginning of the practice of 
mortgaging the future to provide public improvements 
sooner than current income would permit. I am con- 
vinced that the results would have been less disastrous 
had our cities been wise enough to insist upon two pre- 
requisites to the authorization of any debt obligation: 
(1) preparation of an official city plan for future develop- 
ment, and (2) formulation and periodical revision of a 
continuous public works program for the coordination 
and orderly execution of all improvements within the 
limits of the city’s income. Such procedure, however, 
was probably too much to expect in the way of en- 
lightened public interest at a time when urban sections 
were expanding rapidly and money was easy to find. 
There was a greater desire for immediate action than for 
deliberate consideration of the future. 


abstracted from 
June 30, 1933, 
the City 


STRAWS IN THE WIND 


A number of significant indications should be recog- 
nized by those who are best fitted by training and 


commonplace that 
is a great deal more accurate, 
than foresight. 
perience in the past few years has 
emphasized the truth of this adage but 
has proved that. proper planning 1s 
indeed possible in advance. 
of the day is toward long-range plan- 


their reasonableness, 
his two years of experience as Dt- 
rector of the Federal Employment 
Stabilization Board. 
his 
before the meeting of 
Planning Division 
Society's Convention in Chicago. 
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“hind- experience to plan and guide the 
construction of future public im 
provements. Without elaboration 
or supporting arguments, the fol 
lowing may be cited: 

1. Federal legislation to create 
a Tennessee Valley Authority has 
been enacted and presents un 


Ex- 


The trend 


appointed and preliminary prepa. 
rations are under way. 

2. The Federal legislation for 
industrial recovery has possibilities 
of stimulating various forms of plan- 
ning. 

3. Bills presented recently to the 
legislatures of six states provided for 
advance planning of public works. 

4. Administration of advance planning and pro 
gramming functions by a board to be appointed by the 
governor is contemplated in several states. 

5. The Federal Government and the District of 
Columbia plan and program all construction six years 
ahead. 

6. Of the cities that have endorsed the principle of 
advance planning and programming of public works, 
at least nine are preparing comprehensive programs. 

7. Various national and local associations have en 
dorsed advance planning by resolution and otherwise 

8. Eight national organizations are seriously con 
cerning themselves with the promotion of advance 
planning and programming of public works. At least 
one of them is advocating the coordination of planning 
by cities, counties, states, and the Federal Government 

9. The National Land Use Planning Committee is 
directing its efforts toward the formulation and adoption 
of a more constructive land policy for the intelligent 
conservation, development, and use of public and privat: 
lands. 

10. The President has repeatedly emphasized the 
need of more far-sighted planning in government 
industry, and business. 


are buttressed by 


This article is 
paper on 


at the 


The items in this list, which is by no means complete 
should have considerable significance for those who 
encourage planning. I believe that the leadership 
direction, and administration in some of these matters 
at least, should be exercised by those of the engineering 
and city planning professions. Even if no one of thes 
items had any significance to the engineer and t) 
planner individually or to the profession as a whole, ™ 
the aggregate they would express the temper of the times 
The belief is gaining ground that someone, somehow 
must find a better solution to the riddle of providi ng for 
public works within the pocketbooks of those who foo! 
the bills. The time has come when we must re 
the seriousness of the perplexities that face public bodies 


uly in maintaining, repairing, and operating those 
nhys cal enterprises which are basically essential to 
mmunity life, but also in providing for interest on 
and the maturity of obligations. 


SIGNIFICANCE OF FEDERAL PROGRAM 


At the moment we are witnessing the launching of a 
tremendous public works program initiated by the 
Federal Government and to be executed by funds pro- 
vided by it. This effort is part of a broad-gage program 
to resuscitate business and industry. The unfolding 


le the of this program can be of tremendous help in curbing the 
ic im unemployment that stalks in the land; but to fulfill 
ration this specification, there must be leadership and guidance 
he fol in order that this vast expenditure may find its way into 
legitimate channels for the welfare of communities and 
create so that, as far as possible, it may add little or no addi- 
ty has tional expense to government beyond the cost of con- 
Ss un struction. 
‘gional In evolving this program, local difficulties in the 
a large selection of projects have arisen that might easily have 
} been been avoided if in days gone by more consideration had 
prepa- been given to securing a proper adjustment between 
anticipated future physical necessities and financial 
m for restrictions. I have reference to the advance planning 
bilities and programming of public works which during the 
f plan. past two years has gained in momentum until it seems 
destined to become an integral part of public adminis- 
to the tration in state and local government, just as it now is 
led for in the Federal Government. 
rks. By the programming of public improvements is meant 
i pro the process of formulating and annually revising a 
vy the balanced and comprehensive program of all the physical 
improvements to be undertaken by a community for a 
ict of definite number of years in the future in accord with its 
years financial resources. Such a program should display 
projects in terms of their estimated cost, allocated to 
ple of definite years, in the order of their urgency. Where 
works, possible it should suggest sources from which funds 
Ss. could be secured. No one can question, I think, the 
ve en logic of this method of exercising control over the dis- 
se bursement of public funds. 
r con Changing economic and social conditions and rapid 
[vance urban expansion have demonstrated the need for long- 
- least range planning. Its acceptance in the United States is 
inning evidenced by the existence of 865 official planning com- 
ment missions, of which 59 are county and regional and 806 
tee is are city planning bodies. In addition, there are 23 
yption unofficial regional planning organizations. A city or 
ligent regional plan, establishing the framework of the city, 
rivate stamping the character of the uses to which the land 
shall be put, and properly coordinating anticipated 
d the public improvements, is essential to well-rounded 
ment, community betterment. 
(he widespread interest that has developed in the 
advance planning and programming of public works 
plete, began to gain momentum about three years ago when 
| whi agitation was renewed for its application to Federal 
rship construction, which resulted a year later in enactment of 
atters the Federal Employment Stabilization Act of 1931. 
eernng ‘he board created by this law has as one of its duties 
thes that of cooperating with the construction agencies of the 
| cit) rederal Government and the District of Columbia in 
le, 1 ‘ormulating advance plans for all construction, including 
Limes naintenance and repairs, six years ahead. An essential 
ehow rement of the law is that these plans shall be annu- 
ng 10 ised and extended for an additional year, thus 
» Loot ‘ishing planning continuity year after year. 
gniz ng the two years of the board’s existence it has 
odies ssible to evolve and test the means to be pursued 
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in planning public improvements several years in ad- 
vance. The material supplied to the board relates to the 
location and character of work, its total estimated cost, 
its estimated cost during the six-year planning period, 
the allocation of this amount to definite years, the maxi- 
mum cost prescribed by Congress, whether or not it has 
been authorized, the annual expense of maintenance and 
repairs, the cost and status of acquiring the necessary 
sites and lands, status of plans and specifications, and 
other relevant information necessary to exercise judg- 
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Possible Total Expenditures Actual 
with Advance Planning ‘Total Expenditures 
z 
A 
e iA 
Private Construction 
oF 
= 
= 
Contraction 
2 
Public Works 
1925 1926 1927 1928 1929 1930 1931 1932 
Year 
Fic. 1. Estimmatrep CONSTRUCTION EXPENDITURES IN THE UNITED 


STATES WITH AND WiTHOUT ADVANCE PLANNING IN OPERATION 


Difference Between Stars and Dollar Expenditures Is Due to De 
clining Construction Costs 


ment, depending on the character of program which 
seems to be requisite. 

The experience of the board has proved the wisdom 
of the legislation and demonstrated that heads of con- 
struction agencies are not only able and willing to supply 
the essential data six years ahead, in the form of schedules 
of their physical requirements, but are capable of ex- 
pressing superior judgment as to what parts of their pro- 
grams should be given emphasis. It has further proved 
that the accumulation of these data in systematic, under 
standable form and the planning of schedules for years 
to come have been of great assistance in the conduct 
of the regular work of the agencies themselves. 


THE CAPITAL CITY AS AN EXAMPLE 


Of course the methods to be followed in programming 
public works will vary according to local conditions. 
The City of Washington has furnished an opportunity 
to test tie application to a municipality of the principles 
involved. I wish to point out a few important matters 
relating to procedure which are based on this experience. 

First of all, responsibility for formulation of the pro- 
gram and prosecution of the necessary studies should be 
definitely established in an existing agency or one created 
for the purpose. This agency should include in its 
membership the director of finance, or treasurer of the 
city, or some other responsible financial officer; the city 
engineer or director of public works, or both; a repre- 
sentative of the school board; a representative of the 
city planning commission; a leading local banker; 
and a leader in the construction field. It will prove 
desirable to invite the cooperation of all agencies having 
charge of any construction, repairs, or alterations, and 
of unofficial organizations equipped to render assistance 
and advice. Official sanction for preparing a compre- 
hensive public works program should be secured by 
ordinance or by request to the responsible authority. 
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The period to be covered by the program should be 
established; it will probably range from five to ten 
years. For uniformity in reporting and to facilitate 
tabulation, analysis, and presentation, it will be necessary 
to prepare forms on which the agencies will submit their 
schedules. 

In formulating a comprehensive program, study must 
be given to such factors as growth of population and 
business activity and past and future trends of munici- 
pal income and outgo. Likewise the cost of the proj- 
ects recommended must be studied in relation to past 
expenditures, to the total cost of all projects, and to the 
total governmental expenses. The prediction of probable 
future revenues from various sources is a vitally im- 
portant phase of the planning procedure because other- 
wise it would be impossible to determine the extent to 
which funds will be made available for construction in 
the future. 


CONSIDERATIONS IN CHOOSING PROJECTS 


Successful results in programming public works will be 
attained in direct proportion to the skill, knowledge, 
and discretion shown in selecting the projects and de- 
termining their proper sequence. Obviously, all the 
projects will not be of equal importance. Therefore it is 
necessary to establish a basis for judgment. The 
following are some of the factors that have been found 
of material assistance in establishing programs for the 
relief of unemployment: 

l. Projects under construction or under contract, 
which must be completed if financial loss to the Govern- 
ment is to be avoided. 

2. Projects necessary for the protection of life, health, 
and property; for the housing of governmental activities; 
to sustain the physical property of the government; 
for the reconditioning of existing structures; for replace- 
ment of necessary facilities now obsolete; and for the 
conservation of national resources. 

3. Revenue-producing projects. 

4. Types of work that do not entail annual Federal 
expense for either physical upkeep or operating per- 
sonnel and facilities, or both. 

5. Projects that are designed, for which sites are 
available or can be quickly acquired, and for which 
contracts can be awarded at an early date, to give 
early employment to the maximum number of men. 


¥en: 


6. Projects close to centers of unemployment. 

7. Projects that promptly call for material and eq :ip- 
ment produced in centers of unemployment. 

8. Projects not dependent upon seasonal condition.. 

9. Projects that do not employ wards of the Govern. 
ment. 

10. ‘Projects that might be wholly or partially manned 
by unemployed. 

ll. Projects that represent Government policies oj 
programming construction six years in advance. 

Last, but not least, the program should be periodically 
revised and extended to keep it always a given number of 
years ahead and to adapt it to changing conditions. 
Preferably this should be done annually because jt 
will tend to make the planning function a continuous one. 
encouraging the agencies to study their requirements 
constantly, and thus make planning a more integral 
part of the daily administration of public business, 
This cannot fail to strengthen the city plan. 

There is urgent need for thorough stock-taking—for 
the examination of present financial practices with 
respect to both the raising and the expenditure of funds. 
Studies must be made to determine wherein methods are 
faulty, and corrective measures must be adopted if 
city planning and other essential community services 
are to be maintained. In other words, there must be 
more rational planning in all phases of public adminis. 
tration, as well as in the future physical development of 
the community. This planning must be based on ade- 
quate surveys and on studies of probable future re- 
sources and requirements. The depression has demon. 
strated this fact beyond a doubt. More thought must be 
given to securing a better balance between the expendi- 
tures for various community services and improvements 
by impartial appraisal of their relative importance and 
value to the community. Likewise, these expenditures 
must be so controlled that they will not exceed the 
reasonable financial resources of the community. 

There lies before us as engineers and city planners an 
unparalleled opportunity to broaden the scope of our 
activities and to demonstrate the need for this more 
comprehensive approach to community problems. By 
so doing we not only will aid materially in reestablishing 
confidence in city and regional planning, but will render 
a valuable service in the entire field of public administra- 
tion. 
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Photograph Courtesy H. P. Treadway, M 


im. Soc. C.E, 


PermMeas_e Dixes on THE Missourt River, Desicnep sy THE U.S. Corps or ENGINEERS FOR 
CHANNEL CorRRECTION AND PrevenTION or Lanp Destruction 


Council Bluffs Iowa, on the Left; Omaha, Nebr., on the Right 
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OUR million people in the metropolitan district 

of Chicago are furnished with domestic water from 
lake Michigan. The growing industrial area around 
the southern end of the lake disposes of both trade and 
domestic wastes by discharge into the Calumet River 
and also directly into the lake. These wastes often 
drift north to the Chicago intake cribs where certain 
ones, especially those from oil refineries, absorb and 
neutralize the chlorine added to the water as a pro- 
tection against sewage pollution. Not only is the 
bacterial sterilizing agent thus removed, but offensive 
faste- and odor-producing compounds enter the dis- 
tribution system. The industries are cooperating in 


Pollution of Lake Michigan 


A Serious Menace to the Safety of the Water Supply of Metropolitan Chicago 


the proper handling of their wastes, but the munici- 
palities in the industrial area have done but little 
towards the safe disposal of their domestic sewage. 
In these articles, abstracted from the complete papers 
read before the Sanitary Engineering Division of the 
Society on June 30, 1933, during the Annual Con- 
vention in Chicago, Mr. Gorman and Mr. Baylis pre- 
sent the problem in all its seriousness. Mr. Gorman 
emphasizes the necessity for the adoption of a program 
of correction which will be operative before 1939, when 
the diversions to the Chicago Drainage Canal must 
be reduced to 1,500 cu ft per sec. A new method of 
studying industrial wastes is presented by Mr. Baylis. 


Survey of Sources of Pollution 


By Artuur E. Gorman 


ENGINEER OF WATER Purirication, Crry or Cuicaco 


OR over 25 years the seriousness of the pollution of 
Lake Michigan has been realized, and surveys by 
state officials of Indiana and Illinois as well as by 
the U.S. Public Health Service have conclusively shown 
that serious hazards to public health exist. Only 
through the excessive use of chlorine are the public water 
supplies in East Chicago, Whiting, Hammond, and at 
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times the southerly parts of Chicago made safe for do- 
mestic use. 

These surveys have clearly indicated that the major 
source of pollution is the sewage and industrial wastes 
discharged through the Indiana Harbor Ship Canal 
and along the lake front west of the canal. Pollution 
from a secondary source—the Calumet River—has been 
materially reduced since 1928. The Sanitary District 
of Chicago has accomplished this reduction by treatment 
of the sewage of the Calumet region of Illinois and by 
dredging of the Calumet River and its tributaries, the 
Grand and Little Calumet rivers, so that they normally 
flow away from the lake via the Calumet Sag Channel. 
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Fic. 1. Mayor Sources oF PoLLUTION IN THE SOUTHERN END oF LAKE MICHIGAN 
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The location of the sources of pollution and their relation 
to the water supply intakes are shown in Fig. 1. 
SERIOUS TYPHOID OUTBREAKS 

Penalties for the unjustified disposal of sewage into 
Lake Michigan were paid by South Side Chicagoans late 
in 1923 when an outbreak of typhoid resulted in 227 
cases and 23 deaths. In the following year, in the city 
of Hammond the toll in lives of victims to water-borne 
typhoid was 21, following interrupted chlorination. 
But even these tragic occurrences have not forced the 
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Fic. 2. BAcTERIAL POLLUTION oF LAKE MICHIGAN WATER AT THE 
DuNNE Crip, AN INTAKE OF CHICAGO'S DISTRIBUTION SYSTEM 
adoption of remedial measures adequate to safeguard 
the public water supplies. In Fig. 2 is shown the bac- 
terial pollution of Lake Michigan at Chicago's Dunne 
Crib intakes. 

It was not until after the city’s water supply at the 68th 
Street and Dunne cribs became so polluted in December 
1927 by phenolic wastes that it was undrinkable for a 
period of over a week that any noteworthy corrective 
measures were taken in Indiana. The phenolic content 
of the water at the Western Avenue Pumping Station 
was 63.2 parts per billion at that time. Following this 
incident the three by-product coke plants in the Calumet 
region of Indiana cooperated by installing 
equipment for the disposal of phenolic 
wastes. With the assistance of the Sani- 
tary District of Chicago, two similar 
plants in Illinois arranged to store their 
phenolic wastes when there is danger that 
the flow of the Calumet River may be re- 
versed into the lake. 


OBJECTIONABLE TASTES AND ODORS 
IMPARTED TO WATER SUPPLIES 


With the lessening of pollution from 
by-product coke plants in 1929, a new 
taste problem arose, that of oil refinery 
wastes, which impart a very objectionable 
musty-oily taste to the water and also 
have the power of absorbing chlorine 
rapidly. The extent to which these in- 
dustrial wastes have caused objectionable 
tastes in Chicago’s water supply is indi- 
cated in Table I, a summary of the periods 
when tastes have been objectionable at 
the Dunne Crib intakes since 1927. 
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Vou. 3, No.g 
Between November 10 and 26, 1931, oil refinery wastes 
discharged from and near the Indiana Harbor Ship 
Canal drifted north more than 50 miles along the shor of 
Lake Michigan to Waukegan, Ill. On this occasion the 
typical musty-oily taste appeared in most of the pu lic 
water supplies taken from the lake all the way from 
Whiting to Waukegan, used by 4,000,000 people. 


Taste l. Orrenstve TASTES At THE DUNNE Cris INTAK 
Number of Periods and Their Total Length in a Given Yea; 
Mustry-Oty Taste 


Total Number of 


Number of Total 
Vear Periods Day Periods Day 
1927 1 4 
1928 7 10 
1929 17 
1930 7 18 3 9 
1931 2 3 5 15 
1932 1 11 7 22 
Total 26 63 15 46 


Between December 21, 1932, and January 5, 1933, ther: 
was a most serious pollution of Chicago’s water supply 
by industrial waste accompanied by the characteristic 
chloro-phenol taste. Investigations in the lake and on 
the river definitely indicated the Indiana Harbor Ship 
Canal as the point of discharge of these wastes into the 
lake. The major source was found to be the waste dis. 
charged from a large oil refinery located on the Grand 
Calumet River just east of its junction with the canal. 
The degree of phenol pollution in the water at the 68th 
Street Crib was about 13.0 parts per billion. 

Low lake levels, freezing over of the Ship Canal, a 
thaw, and the drift of phenol-polluted ice fields past 
water works intakes under the influence of continued 
southerly winds, are considered to have been the cir 
cumstances which caused this serious pollution. Tl 
concentration of these wastes in and under sheet ic 
inside the harbor undoubtedly accentuated the lak 
pollution by preventing the gradual dispersion of th 
wastes in the waters of the outer lake, which would hav: 
taken place had not on-shore winds held the ice and 
canal waters inside the harbor. 

The oil refining industry admitted its fault and has 
since done much to lessen the amount of phenols in its 
wastes. A broad cooperative survey of all the oil re 
fineries in the Calumet region has been worked out with 
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ScENE AT EXPERIMENTAL FILTRATION PLANT ON JANUARY 2, 1955 
During Two Weeks of Bad Tasting Water, Six to Ten Thousand Chicagoans 


Daily Obtained Free Filtered Water at This Plant 
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the ndiana and Illinois state departments of health, 

the ity of Chicago, the Sanitary District of Chicago, 
| he American Petroleum Institute. 

\. a result of rapid industrial development in the 

Calumet region between 1927 and 1930, the pollution has 

incr ased in the waters of the southern end of the lake 

between the mouth of the 


Chicago's most southerly intake. Float studies have 
indicated that the drift of surface pollution in the lake 
may average about one-half mile per hour with average 
winds. The prevailing wind in the Chicago region is 
southwest, which occurs over 31 per cent of the time. 
Southerly winds prevail about 12 per cent of the time. 


Ship Canal and the Chicago 68th STREET CRIB EAST DUNNE CRIB 


intakes. The decrease in 
the amount of pollution 
since 1930, indicated in Fig. 
» can be attributed to the 
effects of the depression—a 


Chlorine Storage 
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reduction in both working 


population and the volume 
of industrial waste. 
The seriousness of the 


pollution caused by infec- 
tious matter in domestic sew- 
age is doubly great because 


certain of the industrial -——~——-—~ 
wastes absorb the chlorine 
applied to protect the public 
health. The hazard of ex- 
cessive chlorine absorption 


is indicated in Table II, __— Tunnet to Shore Pumping Stations 


“ Discharge Lines 
jorine Solution | 
Rocks Discharge Line 1 

Intake 


which summarizes the 155 — 


periods during the eight 
years of 1925 to 1932, inclu- 
sive, when the effectiveness 
of chlorination at Chicago was lessened by absorption. 

The period of objectionable taste in Chicago’s water 
last winter stirred the public to indignation. At the 
experimental filtration plant from 8,000 to 10,000 citizens 
called daily for over a week to obtain the palatable filtered 
water which is dispensed free to the public. South Side 
aldermen in the City Council introduced resolutions 


Taste II. NuMBER oF PerRiops WHEN THE EFFECTIVENESS OF 
CHLORINATION Was REDUCED By TRADE WASTE ABSORPTION 


NUMBER OF NUMBER OF 
Year PERIODS Year PERIODS 
1925 1929 34 
1926 1930 13 
1927 1931 20 
1928 . . 22 1932 


calling on the Corporation Counsel to take legal action 
to stop the pollution of the lake, and directed the Com- 
missioner of Public Works to make studies and report on 
the cost of filtering the water supplied to the South Side. 
In the Illinois State Legislature a resolution was passed 
directing the Attorney General to investigate and report 
back to the assembly on the legal aspects of lake pollu- 
tion. The result of a phenol survey made on December 
27, 1932, is shown in Fig. 3. In Fig. 4 is presented a 
diagram of the proposed method of applying ammonia 
and chlorine to the South Side water supply at the 
Dunne Crib. 

Through the Indiana Harbor Ship Canal the lake is 
now receiving the untreated sewage of about 90,000 
people in Gary, 55,000 in East Chicago, and 4,000 in 
Hammond. Whiting discharges the untreated sewage of 
about 10,000 more directly into the lake. This makes a 
total of 159,000 of contributing population from which 
sewage reaches the lake in the vicinity of the Ship Canal. 
he untreated sewage of about 50,000 people in Ham- 
mond reaches the Grand and Little Calumet rivers and 
's normally diverted to the Sag Canal. 

I rom these data it will be seen that the pollution of the 
‘ake trom Whiting and the Ship Canal is most serious. 
‘tis but 9"/, miles from the Indiana Harbor outlet to 


Fic. 4. Proposep EQUIPMENT FOR APPLYING CHEMICALS AT DUNNE CrIB INTAKE 


Thus winds from these two directions occur over 43 per 
cent of the time. Southerly winds are most frequent 
in the fall and winter months, when water temperatures 
are low and the biological oxidation of industrial waste 
is retarded. Rarely are phenolic tastes found in Chi- 
cago’s water when the temperature is over 50 F. The 
winter season is also the period when ice fields may de- 
velop, and if polluting material is frozen in them, concen- 
trated contamination will occur in limited areas where 
the ice floats and melts. 

The State Board of Health of Indiana and the cities 
in the Calumet region of Illinois have been aware of the 
seriousness of the lake pollution for many years and have 
given it occasional study. Little has been done by 
Indiana cities toward the removal of domestic sewage 
from Lake Michigan. However, the fact remains that 
ultimately the problem of sewage and industrial waste 
must be solved to prevent major harm to the public 
health in Lake County, Indiana. To permit the pollution 
to increase will be to invite a catastrophe. 

In 1924 the Indiana State Board of Health passed 
regulations prohibiting pollution of any lake in the state 
by the discharge of sewage or industrial wastes which 
had not been sufficiently treated, the order to become 
effective January 1, 1926. Shortly afterward the cities 
of Hammond, Whiting, and East Chicago jointly retained 
engineers to report on a sewage disposal system for the 
region, and a report was submitted to the Indiana State 
Board of Health. 

In 1927 the Indiana Legislature passed a stream pollu- 
tion control bill, but by a special provision of the act it 
did not apply to Lake Michigan or to streams flowing 
into it. On December 10, 1927, the Indiana State 
Board of Health issued a special order to the four 
cities of the Calumet region requesting the construction 
of sewage treatment works. Whiting and Hammond 
pointed out the impossibility of financing such works 
under existing laws and suggested that enabling legisla- 
tion be obtained. Plans for sewage treatment at Gary 
were approved in 1929 by the Indiana State Board of 
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Health. A sanitary district formed in East Chicago Whiting, Hammond, and Chicago intakes with southerjy 
in 1929 to construct sewage treatment works has done winds; and out into the lake via the harbor entrance 
nothing to date in this regard and is threatened with dis- with westerly winds. 
solution. Permits issued to industry to fill in the lake resulte< jy 

In 1931 the Indiana Legislature refused legislation for the closing off of the northerly shore outlet from the 
financing the construction of sewage treatment projects, harbor. Also the southerly gap has been considerably 
but in the special session of 1932 a law was enacted reduced in recent years and soon will be entirely closed 
whereby Federal funds for this purpose might be sought The result is that the Gary and East Chicago water jn 
from the Reconstruction Finance Corporation. How- takes have received valuable protection from the Ship 
ever, this corporation has now evaporated and further Canal and its pollution, most of which originated within 
means must be sought for these cities to solve their their own borders. Conversely, the pocketing of pollu 
sewage and drainage problems. Under the National tion within the outer harbor of Indiana has caused heayy 
Industrial Recovery Act only 30 per cent of the cost of pollution of the lake to the north and west and in th 
construction is granted by the Federal Government and vicinity of the Whiting, Hammond, and Chicago intakes 
70 per cent is a burden on the taxpayers. Because of the From the sanitary survey conducted last December, jt js 
acute depression in the Calumet region, it is likely that certain that the exceptionally heavy pollution of the 
any new public works will be locally opposed until lake north of the Ship Canal resulted from pocketed 
business has greatly improved. pollution of ice and water in the outer harbor, which was 
not evident until southerly winds occurred. 
EFFECT OF DECREASED DIVERSIONS FROM LAKE MICHIGAN : 

IMPORTANT CONCLUSIONS DRAWN 

A dangerous situation lies ahead as regards pollution 
in the southern end of Lake Michigan. One difficulty is 
the order of the U.S. Supreme Court limiting the annual 1. One of the most serious problems of interstate waterway 
average diversion from Lake Michigan via the Chicago pollution in the United States today exists at the southern end 
Drainage Canal and its contributing channels to 5,000 of Lake Michigan, affecting the water supply of over 4,000,00 
cu ft per sec after December 31, 1936, and to 1,500 cu ft people in the metropolitan region of Chicago in Illinois and Indiana 

2. Unless radical measures are taken to check the pollution of 


per sec after December 31, 1938. Considering the hy “{ 
eas wa : the lake by both industrial wastes and domestic sewage from th: 
draulic condition which makes the diversion through the sninalities in the Cs sada pres 
‘al ‘t River and Sag Channel about one-fourth that municipalities in the Calumet region the danger of a typhoid fever 
Calume iver a d Sag ann a Ou € ol a outbreak in northern Indiana will increase, and will becom 
through the main Chicago Drainage Canal, the Calumet particularly acute after December 31, 1938, when by order of th. 
River after 1938 certainly will discharge into the lake U.S. Supreme Court, diversion of water from Lake Michiga: 
at South Chicago off 92d Street much of the time and must be reduced to 1,500 cu ft per sec. 
will always do so after rains. This means that the pollu- 3. Pollution from industrial waste is serious because of tastes 
tion in the Calumet River now diverted through the and odors imparted to public water supplies, as well as becaus 
Sag Channel, including untreated sewage from nearly 0 the high chlorine absorptive powers of certain wastes. Th: 


50,000 people in Indiana, will frequently reach the lake C°OPeration received from industry in sbeting pollutional ox 
. sances has been and still is most encouraging. 


In conclusion, it is time to reiterate the following facts 


front only 2*/, miles south of Chicago's most southerly 4. Municipalities in the Calumet region of Indiana have 
intakes. Unless the pollution is checked in the mean- Gieoumnd sewage disposal for the past twenty years, but as yet 
time, such a condition will be very serious fc al Chicago. no definite constructive program has been adopted. Unless prompt 

rhe second dangerous condition pertaining to pollu- action is taken and works are put in operation before 1939, a 


tion of the lake front from the Ship Canal is the proposed _ very serious situation will exist, jeopardizing public health in the 

harbor and industrial developments at the mouth of the entire metropolitan region of Chicago. 

canal. When first built in 1901 the canal was a private 5. The situation as regards pollution of the lake and contributing 

enterprise Later it was taken over by the U.S. Govern- waterways in Illinois, while not wholly oe for - progras 

ment. For the protection of the harbor a breakwater 0 restricted diversion, is much more satisfactory than that in ~ 
: . . Calumet region of Indiana, both as to sewage treatment and dis 

was built with liberal openings along shore, both to the ey ne ee 

“ast and west, as well as to the outer lake through the peed ef ae. : 

Cast » wen 6. A real opportunity is offered for constructive cooperatio: 

harbor entrance. Thus p ution from the Ship Canal between public officials in both Illinois and Indiana and industr) 

drifted eastward toward the East Chicago and Gary toclean up a condition which otherwise may develop into a serio 

intakes with northerly winds; northward toward the menace to the public health. 


Effect of Certain Industrial Wastes 


By Joun R. Bay is 
AssociaTe Memper AMERICAN Society or Civit ENGINEERS 
Puysicat Cuemist, Bureau or ENGINEERING, CHICAGO 


UBLIC water supplies taken from Lake Michigan throughout the year. At Whiting and Hammonc 

by the communities between Gary, Ind., and Wau- where the intakes do not extend very far into the lak 

kegan, Ill., may at times be affected by trade wastes the water almost always has a readily noticeable tast 
entering the lake. The cities affected to the greatest and odor. The periods when a taste is noticeable * 
extent are Gary, Whiting, East Chicago, and Hammond, Gary, East Chicago, and the Dunne Crib intake for U« 
in Indiana, and that part of the South Side of the City of City of Chicago occur much less frequently, and ™ 
Chicago which receives water from the Dunne Crib in- intensity of the taste and odor is not nearly so great as *' 
take. Tastes and odors resulting from industrial pollu- Whiting and Hammond. ' 
tion may be expected in these supplies a number of times The main effect of trade wastes on the quality o! \™ 
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wate: is to produce tastes and odors. If these are re- 
m in the treatment plants, not only is the cost of 

¢ the water increased, but sudden increases in 
lorine absorption constitute a serious hazard in 

hat the chlorine applied may all be absorbed before 
omplete sterilization has been accomplished. 


IFFICULTIES OF REMOVING TASTES AND ODORS 


(he number of chemical compounds which produce 
tionable tastes and odors may be very extensive for 
-ertain trade wastes; yet with the exception of phenol 
‘here is almost no knowledge of them. It is not possible 
, analyze a sample of trade waste and determine the 
exact amount of objectionable constituents it contains. 
The best that can be done is to dilute the raw water 
with water that is free from the taste- and odor-producing 
ompounds to determine the point at which the taste or 
dor is just detectable. This point of concentration 
-aries very widely. Some substances will produce an 

}biectionable odor when the concentration is less than 

(0| ppm; whereas others may require several parts per 
million. 

Since the substances which may reach any of the in- 
takes are greatly diluted with lake water, it is believed 
that a determination of the taste or odor threshold point 
f the various wastes will be of great value in determin- 
ing th Only a few of 
the compounds occurring in the trade wastes that have 
een examined produce a more intense odor after the 
,ddition of chlorine than before. Consequently most of 
the tests were made without the use of chlorine, a pro- 
edure which greatly simplified the work. By deter- 
dor threshold point by dilution with odor-free water, 

ery good information on the objectionableness of a sub- 
stance was obtained. The presence of phenol was de- 
termined by chemical tests. 

lo obtain accurate results from odor determinations it 
s essential that the procedure here described be fol- 
lowed as closely as possible. The dilution water should 
be free from all taste- and odor- 
producing compounds, and especially ;—, —r 
those present in the water to be | lade 
tested. This means that the dilu- \ | [Ltn Rods 
tion water must not contain any of | kt i 
the substances which in higher con- 
entrations will give off an odor. The 
method of obtaining such water 
is to take clear filtered water which 
s reasonably free from tastes and 
dors and pass it slowly through a 
leep bed of granular activated carbon. 
\ type of carbon unit suitable for 
producing odor-free water is shown 
in Fig.l. A good grade of granular 
activated carbon, such as hydrodarco, 
nuchar, or cocoanut char, should be 
used | 

Fairly satisfactory results may be § | 
tained by adding powdered acti- @ | 
vated carbon to the water and later 
removing it by filtration. A well | \. 
washed plug of absorbent cotton 
cxed in the bottom of a glass funnel HAL 
form an effective filter. Filter 
p sually imparts a slight odor 
‘ter and should not be used. 11 

ved best to use 200 to 400 FRONT VIEW 

the powdered carbon and Fic. 1. 

the mixture of water 


0” Giass Tube 
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LABORATORY 


PRrRoDUCING Opor-FREE WATER 
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and carbon for at least ten minutes before filtering. 

Glassware must be cleansed very thoroughly before 
using. After the desired dilutions of the sample have 
been made with odor-free water, about 250 cc of each 
diluted sample is placed 
in a 500-cc Erlenmeyer 
flask. The cold odor 
determination test 
should be made at a 
temperature between 20 
and 25C. The nose- 
piece shown in Fig. 2 
is used for making the 
test. This should be 
ground to fit the nose of 
the person making the 
test, so that when it is in 
place all the air entering 
the nostrils will pass 
through the tube. It 
should be cleansed thor- 
oughly and kept sub- 
merged in odor-free 
water when not in use, 
if extreme accuracy is 
desired. 

When ready to make 
the cold odor test, the Fic. 2. 
experimenter places a 
watch glass over the flask and agitates the water vigor- 
ously for several seconds. This brings the water and 
the air within the flask in close contact. If the water 
contains substances which will give off an odor, they 
impart it to the air inside the flask. The nosepiece 
is then placed against the nose so that no air can enter 
except through the tube; the watch glass is removed; 
the end of the nosepiece is extended into the flask to a 
point about one-half inch above the water level; and 
then the air is inhaled. In this manner air diluted but 
very little by the surrounding air will be drawn into 
the nostrils: The intensity of the 
odor is recorded according to the 
method of measurement recommended 
. in Standard Methods of Water Analy- 
- sis, such as very faint, faint, distinct, 
Ru decided, and very strong. The odor 
is also given some classification such 
as musty, oily, gasoline, or chloro- 
| phenol. 

To make the hot odor test, the 
water should be heated to a tempera- 
ba \\ ture of approximately 70 C, and the 
same procedure used as for the cold 
odor test. This temperature is about 
as high as can be used without danger 
of burning the nostrils. If a higher 
temperature is desired, it is advisable 
to use the double flask shown in 
Fig. 2. First the water is heated in 
one flask; then the second flask is 
attached; the water is distributed 
so that about half of it is in each 
flask; the flasks are shaken thor- 
oughly; and the water is allowed to 
run into the lower one. The air in 
the upper flask is then allowed to 
—__t_. cool enough so that it can be breathed 
without danger of burning the nos- 
trils. Usually it is not mecessary to 
heat the liquid to a temperature above 


NOSE PIECE 


FLASKS FOR 
COLLECTING ODOR 


Opor-TESTING APPARATUS 


2-Liter Flask 


Overflow for 
Wash Water 


Granular Carbon 


>» 


Wash Water 


CARBON FILTER FOR 


uth 
mtrince 

y of the 


§24 


70 C, and it is believed that practically all tests can be 
made without the use of the double flask. 


DETERMINING THE ODOR THRESHOLD POINT BY DILUTION 


If there is no knowledge from previous tests of the 
probable dilution required to find the threshold point of a 
sample of trade waste or water polluted with it, several 
preliminary dilutions covering a fairly wide range must 
be made. To illustrate: if the sample is from the 
sewer of a plant known to discharge objectionable odor- 
producing substances, dilutions of 1 in 99, 1 in 999, 1 in 
9,999, and | in 99,999 are first made. Assume that the 
| in 999 dilution gives an odor and the dilution of 1 in 
9,999 is free from odor, then the threshold point is be- 
tween 1,000 and 10,000. Another series of tests is 
made with dilutions of 1 in 1,999, 1 in 3,999, 1 in 5,999, 
and so on up to | in 9,999. Assuming that the dilution 
of 1 in 5,999 gives an odor that is just detectable, but the 
dilution of | in 7,999 gives no odor, then the threshold 
point may be taken to be at a dilution of 1 in 5,999, or at 
a threshold number of 6,000. If desired, dilutions be- 
tween | in 5,999 and | in 7,999 may be made and tested, 
but usually it is not necessary to make so exact a deter- 
mination. 

ODOR TESTS ON INDUSTRIAL WASTES 


To illustrate the use of the odor test to determine the 
objectionable qualities of waste products from certain 
industrial plants, typical tests are given in Tables I and 
II. It will be noted that a very much higher dilution is 
required to find the odor threshold point in the hot solu- 
tion than in the cold. 

In Table I are given the results of a test on a concen- 
trated solution from an industrial plant. It is evident 
that if a large amount of this material reached the lake, 
it would impart a noticeable odor to a considerable vol- 


rapte I. Opor DeTeRMINATIONS ON A HIGHLY CONCENTRATED 
TRADE WASTE 
Threshold Number: Cold, 300,000; Hot, 900,000 


Sympois Usep 


a = aromatic o = oly 0 = no odor 3 = distinct 
m= musty s = sulfide 1 = very faint 4 = strong 
2 = faint 5 = very strong 
Opor 
CoLp Hor Hor 
Di_uTIoNn 20 C) (70C) DILuTION (20C) (70C) 
1 in 1,000 5 os 5 os 1 in 350,000 0 2 os 
1 in 10,000 3 os 5 os 1 in 500,000 0 1 os 
1 in 100,000 2 os 3 os 1 in 800,000 0 1 os 
1 in 200,000 1 os 2 os 1 in 900,000 0 1 os 
1 in 300,000 1 os 2 os 1 in 1,000,000 0 0 


ume of water. The sample was taken from a certain 
part of the plant, and the amount of waste from this part 
is small compared to the waste from the whole plant. 
This is illustrated by a comparison with Table II, which 
is for a composite sample of the waste from the plant for 


raste Il. Opor DerreRMINATIONS ON A WEEKLY COMPOSITE 
SAMPLE OF WASTE FROM THE SEWER OF AN INDUSTRIAL PLANT 
Threshold Number: Cold, 600; Hot, 1,200 
Opor Opor 

Corp (20C) Hor (70C) Duwtrron Corp(20C) Hor (70C) 
1 in 500 l os 2 os 1 in 1.000 0 1 os 

1 in 600 1 os 2 os 1 in 1,200 0 1 os 

1 in 700 0 1 os 1 in 1,400 0 0 


a period of one week. The hot odor test has a threshold 
number of 1,200, which shows that if the waste is diluted 
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in more than 1,200 parts of water it will produce no ob. 
jectionable odor unless the dilution water contains some 
of the compounds present in the waste. 

In Table III are given the results of a test on a Sainple 
of water collected a. the outlet of a sewer emptying into 
Lake Michigan. This sewer is believed to contain 
waste from a corn products plant. 


Tasie III. Opor DeTERMINATIONS ON A SAMPLE OF WATER Proxy 
A Sewer Emptyinc INto LAKE MICHIGAN 
Threshold Number: Cold, 8,000; Hot, 10,000 

Opor 

DtLuTion Cold (20 C) Hot (55 
1 in 5,000 2 sa 3 sa 

1 in 6,000 ls 2 sa 

1 in 7,000 ls 2 sa 

1 in 8.000 ls 1 sa 

1 in 10,000 0 1 sa 

l in 11,000 0 0 

1 in 12,000 0 0 


Water from the Calumet River and the Indiana Har 
bor Ship Canal flows into the lake at frequent intervals 
These streams carry the combined waste of a number of 
industrial plants as well as domestic sewage for a fairly 
large population. As there are not many sewers empty 
ing into the lake, it may be said that most of the objec 
tionable waste products enter by way of these two 
streams. The tests on a sample collected where Canal 
Street crosses the Indiana Harbor Ship Canal show an 
odor threshold of 800 cold and 4,000 hot. The dilution 
required to find the odor threshold is considerably less 
than that for samples from the sewers of some of the 
industrial plants, although it is quite high for such a 


large volume of water. 
EFFECT OF POLLUTION ON PUBLIC WATER SUPPLIES 


Some idea of what occasionally happens on the South 
Side of Chicago may be had from Table IV, which 


TaBLe IV. Opor THRESHOLD DETERMINATIONS FROM SAMPLES 
or Raw LAKE WATER 

Opor Decemper 29, 1932 Ovor Decemper 30, 1932 
Cold Hot Cold Hot 
LOCATION (20C) (70C) (20 C) (70C 
East Chicago . ll 250 200 700 
Whiting . 1,000 800 2,500 
Hammond... . — 250 11 26 


gives the results of odor tests on raw lake water. Thes 
samples were collected at a time when conditions were 
severe, probably because the waste emptying into the 
lake became ponded under the ice until there was a con 
siderable accumulation. Then it was released by th 
thawing of the ice, and a stiff wind drove it out into the 
lake to the water intakes. 

Water having an odor threshold of 100 when hot is 
usually expensive to treat if the odor is to be removed 
completely, and when the odor threshold goes above 
1,000, it may cost over $50 per million gallons more than 
the usual amount to produce palatable drinking water | 
a filtration plant. The filter plants at Whiting and East 
Chicago probably are not equipped for handling sufficient 
activated carbon to remove the odor. The amount o! 
powdered carbon required when the odor threshold 's 
over 1,000 very likely would be in excess of 1,000 !b per 
million gallons. No treatment except activated carbon 
has been found that will remove odors produced by © 
refinery wastes. Although all the pollution shown ™ 
Table IV did not come from oil refineries, such plan's 
contributed greatly to the trouble. 
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Planning for Planning 


Principles for the Organization of State and Regional Planning on a National Scale 


By Jacos L. Crane, Jr. 
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the word “‘planning”’ is now 
sufficient to arouse a respon- 

‘ve glow of enthusiasm even though 
import and its implications 
may not be precisely understood. 
\urtured by visionaries, the notion 
‘ planning for the future has sud- 
ienly become respectable and even 
popular. It is now proposed as a 
levice for setting right all sorts of 
hum The supposition is that 
olanning can be applied successfully 
to any single, detached community 
r national problem. To be effec- 
tive, however, the increasingly nu- 
merous collective enterprises char- 
terized as planning require inte- 
eration, coordination, and orienta- 
The various facets of the pub- 
planning movement, as their 


A’ MOST anywhere in America 


PLANNING ConsULTANT, CHICAGO 


fied addition to the planning of cities, 
counties, states, and interstate dis- 
tricts, there is need for a coordination of 
all the various planning bodies. It is 
suggested by Mr. Crane that there 
Should be an agency of the Federal 
Government to bring together and unify 
all these individual efforts so that 
they will fit into a national program of 
development. He defines planning as the 
guidance of human activity toward a 
common well-being, and considers it a 
governmental function. As examples 
of governmenial planning, he cites the 
Tennessee Valley project and the Na- 
tion-wide program for the control of 
crop planting by the Secretary of Agri- 
culture. This article is an abstract 
of the paper presented by Mr. Crane 
before the City Planning Division on 
June 30, 1933, at the Annual Convention 


it cover the project of a single 
county or state or region when the 
problem is conceived as purely 
local and is attacked on a purely 
local basis. 

Successful railroad development 
must be planned in relation to 
other types of development far 
outside the field of the railroads. 
Agriculture must be planned in 
relation to industry, and conversely, 
for the security of both. Land 
planning in Illinois depends upon 
planned land utilization for the 
country as a whole. Chicago's 
metropolitan regional planning must 
finally be based on the planning of 
states and larger regional areas in 
such matters as the relocalization 
of industry and the migration of 
populations. Likewise, slum re- 


interdependence becomes clear, 
will necessarily be drawn together 

» one cohesive, although many-armed organization, 
vhich will have its headquarters in Washington, and 
vhich will reach out into every geographical, political, 
conomic, and educational unit in the United States. 
The organization may be quite loose as regards the 
ormal relationship between its branches, but it must 
have cohesion for the sake of its work. It will be sus- 
eptible of diagramming on the basis of the rank of the 
igencies involved—Federal, regional, state, local; on the 
basis of its functional segments—manufacturing industry, 
igriculture, transport and social organization; on the 
asis of the social-economic and the physical structure; 
n the basis of living places, work places, and play 
places; and on the basis of economic welfare, safety, 
nvenience, and the amenities of life. Into the 
iaborate mosaic will fit each phase of the activity 
vuch is beginning to be understood as planning, form- 
ing altogether a pattern and comprising an organization 
whose main purposes will be centrally controlled. 


PLANNING BY GOVERNMENTAL AGENCY GUIDES 
COLLECTIVE HUMAN ACTIVITY 


What is meant here by ‘“‘planning?’’ It is the exercise 
ollective intelligence, expressed through govern- 
ment, to guide human activity toward the common 
vell-being. It prevents the individual intelligence 
‘rom going its own way. This collective intelligence is 
expressed through government and not through 
ite compacts or group agreements—through govern- 
ment in its present réle as the agency of the common 
"and im its new réle as leader and planner. It is 
“vident at once that this definition does not cover plan- 
ung by the individual manufacturer for his own indi- 
‘ua. success, without regard to its broader implications. 
‘or does it cover joint planning by industrialists for 
“er own advantage and that of their legions. Nor does 
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habilitation in Chicago or elsewhere 
can be accomplished in a rational 
and truly economical way only when the influence of 
larger factors and broader trends is known. 

Planning then means the coordination of many types 
of activity under integrated local, state, regional, and 
Federal guidance or control. 

It is not the making of fixed plans but the enterprise 
of guiding; it is an active, positive, continuing function. 
And as soon as planners undertake to guide street or 
building development or farm or waste-land utilization, 
they are led into the planning of the educational system, 
then the school fiscal system, then the entire tax system, 
and finally, the whole economic structure of the city, 
state, or commonwealth. 

Some 1,200 American municipalities have town 
planning projects, each dealing in the main with a small 
area, a single political unit, and one phase of planning— 
that relating to physical development. Then there is 
metropolitan regional planning, which is in much the 
same category as city planning, except that it deals 
with the whole of an urban area, more or less regardless 
of political boundaries. An increasing number of coun- 
ties have set up planning projects. State planning for 
physical development has already taken several forms. 
Wisconsin, Michigan, and Minnesota have gone in for 
state-wide planning of land uses; Iowa and New York 
for general conservation planning; California for state 
park planning; and Illinois for a wide range of planning. 
Further, here and there all over the country there are 
local and state plans for governmental reorganization, 
for tax revision, for educational systems, for highway 
and park programs, and for many other types of activity. 


NATION-WIDE PLANNING BEGUN 


Industrial planning on a national scale has already 
been begun in the guidance of commercial developments 
for the general welfare under the National Industrial 


5- 


Recovery Act. Planning projects for flood control, 
reclamation, and conservation have definitely taken on a 
national character under governmental auspices. There 
also is a national landscape planning project on foot, 
to supplement the national park and state park move- 
ment. Finally, two other most significant planning 
operations are taking form in 
Washington. They illustrate two 
distinct methods of approach. 
One, the Tennessee Basin project, 
comprehends, according to the con- 
cept outlined by President Roose- 
velt, all the factors to be considered 
in planning, but in a limited area. 
The other, the many-sided agri- 
cultural and land-use planning move- 
ment, is Nation-wide in scope, but 
views the whole field from the _—— 
angle of rural land use. In addi- 
tion to skillful planning for that 
particular area, the Tennessee 
Valley Regional Plan requires co- 
ordination with organized inter- 
state, state, and local planning agencies. It is equally 
important that it should be fitted into the national 
scheme through some governmental fact-finding and 
planning agency. 

This is by no means a complete statement of the many 
points at which planning emerges and takes on impor- 
tance these days, but an effort has been made to cite 
typical illustrations of the significant trends. 


Junction. 


ORGANIZATION FOR PLANNING 


In the matter of organization for planning, certain 
conclusions are inescapable. There are two controlling 
considerations. First, in planning for planning the 
organization of the work must anticipate general recog- 
nition of the principle that the physical structure, the 
social and political structure, and the economic structure 
are segments of one problem—interdependent, inter- 
penetrating, to be dealt with as a whole. A plan for 
industry cannot be made without a plan for housing, 
or one for housing without an understanding of industrial 
trends. Plans cannot be made for agriculture without 
considering the social-political-economic structure which 
supports and is supported by it. The Tennessee Valley 
Regional Plan involves not alone planning for power and 
highways, but also, what is just as important, planning 
for education and for markets, to cite only two super- 
ficially distinct but essentially interrelated factors. 

The second of the two controlling considerations in 
organizing for planning is the principle that no single 
geographic or political unit is self-sufficient or inde- 
pendent. The town, the county, the metropolitan 
region, the state, the larger region, the United States— 
each type of unit is for planning purposes dependent on 
the others in greater or less degree. Each has its own 
planning program; each may have its own planning 
agency, but always related to the others up and down the 
scale. I envisage, then, several types of planning 
committees and commissions—such as city planning, 
fiscal planning, and school planning—in each town, in 
each county, and in each metropolitan region; state 
boards in each state to coordinate the work of the 
local agencies and to deal with state-wide problems; 
a large-scale regional planning unit for each of the 
country’s major regions, such as the Tennessee basin, 
to exercise over-all guidance of state and local work: 
and a group of Federal planning agencies set up in 
Washington that will bring all the regional, state, 
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PLANNED GuUIDANCE—A GOvERNMENT 
FUNCTION 


There must be some line that can be 
drawn to maintain a satisfactory bal- 
ance between the free action of the 
individual and the control of the govern- 
ment expressing the common will. It ts 
of the utmost importance to find that 
line and hew to it. 


No individual, no trade group alone 
can achieve planned guidance. 
ment must take over the coordinating 
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and local work into proper focus on a national scale 

President Roosevelt's Cabinet, with its advisers, js 
now acting as such a Federal, social, and economic 
council. Also the executive councils and the conserva. 
tion and state planning commissions in certain states 
tend in this direction. While the administrative agencies 
must always find representation 
in the social and economic coun- 
cils, they will also include other 
than purely administrative figures, 
and they will have their own staff 
personnel. 


EARLY ACTION NEEDED 


Why should there be delay in 
accomplishing all this when action 
is required at once in the present 
emergency? With comprehensive 
planning it is to be expected that 
public works, slum rehabilitation 
and low-cost housing, land-use 
planning, the Tennessee redevelop- 
ment program, city and regional! 
and governmental reorganization planning, will proceed 
better than has much of the work of this type in the 
past. However, it is here my aim to foresee the de. 
velopment of state, regional, and national planning in 
its larger, long-term relationships, and to envisage the 
plan for that planning so that each step may be more 
wisely made. 

One example of such a comprehensive planning pro- 
gram now in operation is that in Russia. It has de- 
veloped, however, on a basis quite different from ours 
There the central purpose to which all else bears a sub 
ordinate relationship is that of building and rebuilding 
the whole structure of life on a definitely diagrammed 
socialistic or collectivistic basis. For orientation and 
cohesion, that approach has great advantages although 
it may involve back-tracking and consequent loss of 
headway. Here in this country whatever new concepts 
of social organization are adopted are being allowed to 
emerge and to take hold as the changing situation seems 
todemand. This has been described as the evolutionary, 
in contrast to the revolutionary, process. Thus far it 
has been the American method, and planning in this 
country reflects that method. 


* 


Govern- 


A GREAT OPPORTUNITY FOR EXERCISE OF INTELLIGENCE 
AND GOOD WILL 


Plainly there is great significance in all this planning 
activity. It seeks to resolve the conflicts between indi- 
vidual and common interest, and between local and larger 
units. It seeks to obviate the wastes of too-hasty, 
planless development. It represents the transition from 
the period of occupation and exploitation of the countr) 
to the new period of readjustment, refinement, and 
balance. It tends to bring government to its full stature 
as the agent of the common will and the leader in the 
common enterprise. It offers the great opportunity for 
the exercise of collective intelligence and collective good 
will, an opportunity scarcely to be found in the planiess 
society. It is a manifestation of what may be a new 
era of cultural, even spiritual maturity. And it is soug!' 
now as a means of staving off the defeat with whic! 
our human and humanitarian purposes are threatened 
Chaos seemed ready to engulf us until the word “planning 
was given a new magic and a new force by Preside 
Roosevelt and his colleagues. At the present time « 
pecially there is justification for making long-rams' 
plans for planning. 
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‘|he Sewage-Treatment Problem at Duluth 


Water Supply Endangered by Industrial and Domestic Wastes 


MemBER AMERICAN Society or Civit ENGINEERS 


HILE the problem of sew- 

age treatment always varies 

according to the locality, 
that of Duluth is probably modified 
to an unusual extent by local condi- 
tions and industries. The city is 
situated on the northwesterly shore 
of the St. Louis River and extends 
beyond the mouth of the river along 
Lake Superior for nearly ten miles. 
At some points the steep hillsides ex- 
tending up to an elevation of 600 ft 
above the lake level are quite close 
to the water’s edge, while at other 
points gentle slopes intervene. 

The section of river abutting on 
the city is in fact but a detached 
part of Lake Superior, and except 
jor the dredged channels is quite 
shallow, ranging from 5 to 8 ft in 
depth. These navigation channels 
are approximately 150 ft wide and 
from 17 to 22 ft deep. As shown in 
Fig. 1, the harbor has two openings 
through Park Point, the natural bar- 
rier which separates it from the lake. 
These openings are the Duluth En- 
try and the Superior Entry. 


The total water surface of the harbor between Superior, 
Wis., on the southeast shore of the river, and Duluth, 
Minn., on the northwest shore, is about 13,000 acres. 
rhe main channel by way of the Duluth Entry is from 
4 to 5 ft deeper than that leading to the Superior Entry 
The Duluth channel leading 
through Park Point is 300 ft wide and 30 ft deep, and the 
Superior channel, about six miles to the southeast, is 


and is also much shorter. 


500 ft wide and 24 ft deep. 

rhese conditions favor the dis- 
charge of the river through the 
Duluth Entry rather than through 
the Superior Entry. There is also 
evidence that the dredged channels 
which extend up the river where 
otherwise the water would be shal- 
low, modify very much the manner 
in which the water finds its way to 
the lake. The river currents have a 
tendency to follow the dredged chan- 
nels, leaving the water on the com- 
paratively shallow flats more or less 
Stationary. Ice to a thickness of 4 
in. may accumulate over the greater 
part of the surface, but there is 
always open water in the naviga- 
ton channels. The dredged channel 
*xtends up the river 6'/, miles from 
Ouluth Entry, to 58th Avenue 
West, although boats of shallow 
draft can go almost to the upper city 


By Joun WILson 
Crry Enocrveer, Dututn, Minn. 


T the western tip of Lake Superior, 

on opposite sides of the mouth of 
the St. Louis River, lie the cities of Du- 
luth and Superior. Water for domestic 
purposes in Duiuth is taken directly 
from Lake Superior at a point about 
eight miles from the mouth of the river, 
where the lake is 75 ft deep. Duluth- 
Superior Harbor in the mouth of the 
river, which is nearly landlocked by 
Park Point, is so polluted by industrial 
wastes and domestic sewage that it ts im- 
possible to use it as a source of domestic 
supply. Now, the discharge of the river 
into Lake Superior, together with the 
added domestic pollution from sewers 
discharging directly into the lake, 
threaten the safety of the lake intake of 
the water works. In a paper presented 
before the Sanitary Engineering Division 
of the Society on June 30, 1933, during 
the Annual Convention in Chicago, Mr. 
Wilson explained the problem confront- 
ing Duluth and the initial steps being 
taken to improve a situation which is 
fast becoming intolerable. This article 
is an abstract of the original paper. 


limits near the Fond du Lac Dam. 

The St. Louis River drains an 
area of 3,420 sq miles, the upper 
reaches of which receive the sew- 
age from the Iron Range towns, or 
a combined population of 52,000. 
By the time the river reaches 
Cloquet, a city of 6,000 people 
situated 15 miles above Duluth, 
practically all evidence of this 
pollution has disappeared, although 
it may be one of the contributing 
causes to the decrease of fish life in 
the river. 

To a considerable extent the flow 
of water in the river is governed by 
the operation of storage reservoirs, 
although the flood flow is at times 
very pronounced. The average 
daily discharge for the month of 
April 1927 was nearly 12,000 cu ft 
per sec; the average for the entire 
year was 2,500 cu ft per sec; and 
the minimum monthly average was 
900 cu ft per sec. 

At Cloquet, the river receives not 
only the sewage from a population 
of 6,000 but also the wastes from 


paper mills, amounting to about 15 mgd and having an 
oxygen demand equivalent to a population of about 
80,000. Between Cloquet and the Fond du Lac Dam 
at the city limits, there are five water-power develop- 
ments with a combined head of 575 ft, all controlled 
by the Minnesota Power and Light Company. 
each of these dams there is a reservoir, back of which 
sludge is accumulating, including a considerable amount 


Behind 


/ Oliver Bridge 
QF Fond du Lac Dam ) 
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LOCATION OF SEWAGE TREATMENT WoRKS IN DuLuTH, MINN. 
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of wood fiber as well as inorganic matter. Water wast- 
ing over the Fond du Lac Dam, the last of the five, 
releases a very strong odor of hydrogen sulfide and 
other odors peculiar to paper mill wastes. The fall of 
the river from Fond du Lac to the lake is very small 
about '/,in. to the mile, but at times more. Sometimes 
it even flows in the opposite direction, so that the lake 
water moves upstream. 

Roughly, about 40 per cent of the sanitary sewage of 
Duluth is discharged without treatment into the river 
and harbor, and the remaining 60 per cent goes directly 
into the lake. All the sewage from Superior is disposed 
of in the river and harbor. There are no industrial 
wastes on the Wisconsin side, but Duluth has consider- 


Dututu Entry (UNper Lirt Span) to Sr. Lours HARBOR 


Sewage Pumping Station on Lake Shore at Left of Bridge. Su- 
perior Entry to the Harbor Through Spit in Dim Background 


able amounts, the most important being those from the 
steel, coke, meat packing, and dairy industries. It 
should be noted that in the days when the lumber in- 
dustry was at its height in this region, enormous quan- 
tities of sawmill wastes were deposited in the river and 
along the banks. Large areas of shallow water were re- 
claimed by filling in with slabs, logs, and sawdust. The 
sawdust seems to have spread over a large area of quiet 
water, and it still forms a part of the muck deposited on 
the bed. It probably exerts but little demand on the 
oxygen, although it no doubt has an important influence 
on fish and other aquatic life. 


Taste l. AveraGe SANITARY CONDITIONS IN RIVER AND HARBOR 
AT DULUTH IN 1928-1929 
B. Cour OXYGEN B.O.D. 
STATION rer 100 cc IN PPM IN PPM 
One-half mile above Cloquet 58 7.3 2.3 
Fond du Lac Dam 2,350 5.8 3.0 
Interstate Bridge opposite 23d 
Avenue West 9,767 7.0 2.5 
Duluth Ship Canal 86,500 9.4 3.5 
Middle Duluth-Superior Harbor 2,610 6.9 2.4 


In the Federal Census of 1930, Duluth was given a 
population of 101,463; Superior, one of 36,113; and 
Proctor, a village contributing to Duluth’s sewers, one 
of about 2,400. During the season of 1928 and 1929 a 
comprehensive survey was made of the sanitary condi- 
tions in the St. Louis River, in which the State Board of 
Health cooperated. In Table I the average of some of 
the analytic results for 1929 are given, but a number of 
the stations are omitted for brevity. In 1928 the aver- 
age 200-cc sample of water from the bottom showed the 
presence of fauna as classified in Table II. 

The preponderance of mesasaprobic organisms indi- 
cates that decomposition was in the intermediate stage. 
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The very small number of organisms of any kind at the 
Interstate Bridge reflected the toxic influences of the 
steel plant and coke ovens of the Interlake Iron Com. 
pany. The largest number of organisms was found jp 
the middle of the harbor, where the food supply is plenti- 
ful and the bottom erosion very small. According to 


Taste Il. Averace Bottom FauNA IN 1928 
Type or ORGANISM 
Poty- MgSa- Outre: 
LOCALITY SAPROBIC SAPROBIC SAPROB:c 

Fond du Lac 289 ll 
Interstate Bridge : 0 42 0 
Duluth Ship Canal ‘ , 5 4.666 1 
Middle Duluth-Superior Harbor . . . 0 6,083 0 


Kolkwitz, the river and harbor would be classed as pol- 
luted—not septic but still too bad to be considered as 
merely contaminated. 


LAKE POLLUTION ENDANGERS WATER SUPPLY 


Duluth’s water supply is taken from Lake Superior 
about eight miles from the Duluth Entry. The intake 
is located about 1,500 ft off shore in about 75 ft of water. 
The pollution problem of the lake is very different from 
that of the river. The principal sources of lake pollu- 
tion are the river discharges through the two entries and 
about 60 per cent of the sanitary sewage of Duluth, dis. 
tributed over a distance of about 5'/» miles. 

At Park Point the width of the lake along the line of 
the two entries is about nine miles. Park Point forms 
the shorter side of a trapezoid, of which the longer 
parallel side, originating at the water works intake, is 
about 12 miles long. In general the line of maximum 
depth runs about two miles from the Minnesota shore 
and parallel to it, the depth gradually increasing from 
25 ft to 180 ft. 

As would be expected, the bottom fauna is most plenti- 
ful near the two entries to the harbor, and the organisms, 
such as the tubificidae, are generally found to decrease 
in number with increased distance from the canals, 
although at one point about six miles distant, from 300 
to 600 sludge worms per square yard were found. The 
water secured at the intake is usually free from turbidity 
but shows very marked fluctuations in both temperature 
and bacteriological count. Occasionally the B. coli in- 
dex is high. All these facts indicate that the intake is 
within the zone of contamination from the ever-changing 
lake currents. The problem of prime importance \s, 
without question, the protection of the water supply 
which now is secured by chlorination only. Possibly 
the most logical method of approaching the solution of 
this problem is to coordinate sewage treatment with ad- 
ditional iacilities for water treatment. 


CONCLUSIONS OF THE BOARD OF HEALTH 


The report of the Minnesota State Board of Health 
rendered after two years of investigation, contained the 
following statement: 


The investigation shows that a hazard exists from a public healt! 
standpoint, especially from Cloquet to the Duluth-Superior Har- 
bor entrance to persons bathing and boating, or in amy way coming 
in intimate contact with the river water or deposits of sludg: 
The analytical results indicate that it would not be practical 
use the river as a source of domestic supply at any point in ths 
above territory, as the river is polluted to such an extent that 
pollution load is greater than should be carried by a modern wate! 
purification plant... . Appreciable quantities of oil, tarry was™ 
and floating slag are evident on the west shore of Spirit Lake, > 
Louis Bay, and Superior Bay. These are objectionable beca 
they affect the appearance of the river and are detrimental | 
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.d plant life. A condition of public nuisance also exists in 
vanous Slips and around many sewer outlets discharging into St. 
Bay, Superior Bay, and Lake Superior. 


Spirit Lake, St. Louis Bay, and Superior Bay are but 
sections of what has been previously referred to as the 
St. Louis River between Fond du Lac and the Duluth 
Ship Canal. 

In the “Statement of Requirements,’’ the Board of 
Health's report further declared: 


It is the opinion of the Minnesota State Board of Health, the 


Commissioner of Game and Fish, the Wisconsin State Board of 
Health, and the Wisconsin Committee on Water Pollution that 
+he pollution of the river and lake should be restricted to such an 
extent that the public health hazard will be reduced to a minimum; 


that the existing nuisances will be eliminated; and that the safety 

public water supply of the City of Duluth and the possible 
future supply of the City of Superior will not be jeopardized. The 
section of the river from the junction of the Swan River to Cloquet, 
and the section from Fond du Lac Dam to Oliver Bridge should be 
maintained in a condition suitable for fish life. The section from 
Oliver to Lake Superior should be maintained in such a condition 
that there will be no barrier to the migration of fish between Lake 
Superior and Oliver. 


About five months of the year the St. Louis River is 
normally covered with ice. Several times samples of 
water have indicated that no dissolved oxygen was 
present. No one knows exactly how the water behaves 
under the ice cover. Neither is it known just how or 
when the lake currents change so that contaminated 
streams pass over the intake, or when drifting rafts of 
polluted water may approach it. There is such a multi- 
tude of interrelated influences, everchanging and re- 
curring, the results of which manifest themselves first 
in one way and then in another, that no standard form 
of treatment or fixed course of procedure can be adopted 
to correct the situation. 


TREATED SEWAGE TO BE DISCHARGED 
INTO THE HARBOR 


Basically, the problem is to find some plan that will 
accomplish the desired results and not exceed the finan- 
cial limitations of those who must pay the bills. An 
otherwise excellent plan is positively worthless unless 
suficient funds are available to put it into effect. Public 
health officials are often heard to remark that they are 
interested in sanitary problems only and that financial 
questions are for others to decide. Such a policy not 
only will retard the work of improvement but may ac- 
tually preclude the possibility of it. It has been urged 
in some quarters that the best is none too good, regard- 
less of cost. But the problem of what constitutes the 
best is of no less magnitude than the main issue. 

lhe plan finally approved by the Duluth City Council 
does not include any provision for treating industrial 
wastes, this matter being left to the industries them- 
selves. It was decided to locate the plant on an aban- 
doned sawmill site near 25th Avenue West, about three 
miles above the Duluth Ship Canal. Sewage from a 
population of about 14,000 will be treated in the unit 
now being constructed at 25th Avenue West. It con- 
sists of screens and facilities for grit removal, clarifica- 
ton, and chlorination. The sludge will be digested in 
separate tanks, and the gas will be used to heat the plant 
and burn the screenings. The intercepting sewers, 
pumps, and screening and chlorination plant at the lake 
shore, together with the plant at 25th Avenue West, 
will cost about $775,000 when completed. 


According to the original plan, the first unit was to be a 
plant located about miles from the pumping station 
and about 1'/, miles from the Duluth Entry, where 
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sewage now entering the lake from a population of about 
40,000 would be treated. At some future time another 
plant was to be constructed up the river at 25th Avenue 
West, where the present plant is now being built. 

The principal advantages of the revised plan which was 
finally adopted are that eventually the sewage will be 
concentrated at possibly two plants instead of three; 
and that the effluent from the treatment plant will all 
go into the river instead of the lake, a condition that 
will tend to equalize variations in character of effluent 
and to increase the time interval required for the pollu- 
tion to reach the water works intakes. The principal 
disadvantages are that, because of insufficient funds, the 
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Showing Location of Treatment Plant at 25th Avenue West 
Three Miles Up the River from the Duluth Entry to Harbor 


sewage now going into the lake will continue to do so. 
It will be passed through '/2-in. screens and chlorinated, 
but the efficiency of the latter process is subject to some 
doubt. 

As soon as funds are available to complete the plant 
at 25th Avenue West, the screening and chlorination 
plant now being constructed on the lake shore will be 
transformed into a pumping plant to force all the sewage 
to the plant at 25th Avenue West; but in the meantime 
the pollution along the sandy beach on the lake side of 
Park Point is increased. Also, the final cost of operation 
will be higher because of the additional pumping required 
and the possible necessity of providing secondary treat- 
ment for all the sewage rather than only for that flowing 
into the river. 


A PROBLEM IN FINANCING 


The relative value of these two plans is not as clear-cut 
as might be desired. Possibly either plan would be 
reasonably satisfactory provided that financial and in- 
dustrial conditions were such that it could be carried to 
completion and that the city were in a position to apply 
the necessary remedies for such difficulties as might 
arise. 

At the present time the intercepting sewers are being 
constructed and initial units installed in the hope that 
additional funds may be available to complete the pro- 
gram some time during the next five years. Little or 
no improvement in the condition of the river is contem- 
plated at present. The results of misunderstanding, 
neglect, and indifference are likely to become very com- 
plex, and consequently remedies will be difficult to apply. 
It is hoped in time to meet the standards formulated by 
the various health departments, but for the present the 
city must be satisfied with the facilities now under con- 
struction, until more funds are available and public 
sentiment demands additional facilities and more com- 
plete treatment. 
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ENGINEERS’ NOTEBOOK 


__ from everyday experience engineers gather a store of knowledge on which they depend for growth as in- 
dividuals and as a profession. This department, designed to contain practical or ingenious suggestions 
From engineers both young and old, should prove helpful in the solution of many troublesome problems. 


Volume Common to Two Dividing and multiplying the integrant by itself, and 


Intersecting Cylinders 


By Norton B. Moore 


Pasapena, CALIF. 


making the transformation, x = r sin 6, withk = “ 


it can be shown that 


where 
EVERAL times recently, in engineering design and . 
construction problems, I have found it necessary to I(k) = 2 dé ~(1 +8 
know exactly the common volume made by two inter- o V1 — B sin? 6 
secting cylinders, of unequal radii, whose axes are mu- . S 
tually perpendicular. Graphical integration of the = sin? 6d0 3 sin* 6 dé 
elliptic integral involved, in addition to being laborious, + 
is not satisfactory in a case where the radii are nearly V1 — 0 V1 — R* sin’ 
equal. Nor is it satisfactory in a case where one radius 
is very small in comparison with the other. Although 
the exact solution is slightly difficult to obtain, it is very . h 
simple in form and results in a usable formula. 2__sin*6d0 Fi 
If the two cylinders are of equal radii, R, then every 0 V1 — sin? @ 
section of the common volume parallel to and at a dis- 


Using the relations 


tance x from, the plane of the axes, is a square of area 2 (1 + k?) 3 sin? 6 dé K 
4(R x*), and the common volume is 3 GF 
| = sf (R? — x*)dx = 2 sin? 6 dé 1 (K E) 
o V1l— 


If the cylinders have radii r and R, where 0 Sr S R, 
then every such section is a rectangle of area ; d0 
f 


— x*)(r? — x*), and the common volume is K, [ivi — =F 
V1 — k* sin’ 0 Jo 


(R? — — x 9 
Ve = 8 V(R x*)dx. . [2] to evaluate /(&), the common volume is obtained as 
10 T (1+ — (1 — 
| — {16 2 
R3 RR 
3 3 
or 
: Vie = 3 16 
3 
- | Values of E and K as functions of & are given in av) 
3 | table of complete elliptic integrals of first and secon¢ 
kind. In Fig. 1 are to be found the values of C, the rat 
5 of the volume common to two cylinders of equal rac 
to the volume common to two cylinders whose radii a" 
= CPR as r is to R. 
02 As an example, the volume common to two intersec! 
} ing cylinders 10 in. in diameter, 
Ver = 3 5° = 6667/; cu in. 
~ ~. cylinders has a diameter of 8 in., the rau 
. k = r/R = 0.8. From Fig. 1, C equals 0.69 and 


Fic. 1. Curve or res Coprricrent C, ror OBTAINING THE 
Votume or INTERSECTING CYLINDERS OF UNEQUAL RADII 


Vig = 0.69 X 6667/; = 460 cu in. 
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OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Portal Effect on Bottom Chords 


THE Eprror: The article on “Portal Effect on Top-Chord 
Stresses,’” by B. J. Lambert, in the June issue, is very interesting. 
It would, however, have added to the interest and completeness 
iis analysis if he had pointed out that, for a non-skew bridge 
with fixed shoes at one end and rockers or rollers at the other, the 
wind forees acting on the top chords cause a compression of ° 
» the windward bottom chord and an equal tension in the leeward 
bottom chord throughout their entire length. In this expression / 
equals the length of the end panei at the expansion end 
It would be interesting to apply this analysis to a skew bridge. 


Georce L. Curisty, M. Am. Soc. C.E. 
Chief Engineer, Pittsburgh-Des Moines 
Steel Company 
Pittsburgh, Pa. 
July 20, 1933 


Iron Truss Bridges in West Virginia 


To THe Eprtror: In the article, ‘Early Truss Bridges of Wood 
and Iron,” in the July issue, Mr. Purdon discusses the Bollman iron 
truss and specifically mentions a bridge at Harpers Ferry, W.Va., 
on the Baltimore and Ohio Railroad, saying that it was the last 
one of this type to be abandoned. 

The accompanying photograph that I made in May of this year 
shows an abandoned Bollman-type railroad bridge spanning a mill 
race about one-half mile west of Harpers Ferry. The main line 
of the Baltimore and Ohio Railroad is now located approximately 
100 ft to the right. 


BoLLMAN-Type BripGe West oF HARPERS FERRY 


\ Kollman iron truss still serves as the western span of a highway 

\| bridge across the Potomac River at Harpers Ferry and has 

| in that capacity since 1894 when it was abandoned by the 

ltumore and Ohio Railroad after three decades of railroad service 

main line. An interesting account of the Harpers Ferry 

iges can be found in an article by P. C. Lang in Engineering 
Record, Vol. 107, No. 12, September 17, 1931. 


H. K. Gioiey, Jun. Am. Soc. CE. 
Assistant Engineer, Division of Sanitary 
Engineering, State Department of Health 


n, W.Va. 
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Erroneous Basis for Computing 
Tainter Gate Discharge 


Dear Sir: In regard to Mr. Ripley's article, “‘Discharge 
Through Tainter Gate Openings,” in the July issue, E. W. Lane, 
M. Am. Soc. C.E., has called the writer’s attention to the fact that 
an erroneous basis has been used for the computation of Tables 
II and III. The data presented are valuable, and the errors in 
the method of analysis used by Mr. Ripley should be noted 

Textbooks on hydraulics have designated the center of the orifice 
for use in computing the head on the orifice. When the jet is dis- 
charging freely into the air and the ratio of the size of the opening 
to the head is very small, this is no doubt the proper head to be 
used in computation However, when the jet is supported and the 
vertical dimension of the opening is comparatively large, the dis- 
tance from the headwater surface to the top of the opening is a more 
rational value to use as the head. At this elevation the surface 
of the moving water is first released to atmospheric pressure 


AvuTHoR’s TaBLe I RECALCULATED. Pitrot-TuBe READINGS 
FOR A CONSTANT Heap, H, or 9 Fr 
Tainter Gate Opening No. 3 of the Dam at Fulton, N.Y. (Fig. 1) 


VERTICAL AVERAGE 
Gates DISTANCE VevLocitry AREA Dis- 
TRAVEL Gate or AVERAGE MINIMUM or CHARGE, 
ON AND Mintmmum Vevoctry Secrion MINIMUM Q, 
Rack FLOOR SECTION Heaps In Ft SECTION In Cu Ft 
In Ft In Ft In Ft In Ft per Sec In Sq Ft per Sec 
1 0.77 0.58 83 23.1 15.5 358 
2 1.38 1.07 7.6 22.1 28.5 630 
3 2.10 1,60 7.0 21.2 2.7 906 
4 2.85 2.23 6.3 20.1 59.5 1,198 
5 3.65 2.90 5.3 18.5 77.3 1,427 
6 4.44 3.67 4.3 16.6 97.9 1,628 
7 5.38 4.55 3.5 15.0 121.3 1,820 
Ss 6.29 5.60 2.2 11.9 149 4 1,778 


AvuTHOR’s TABLE II RECALCULATED FROM TABLE I FOR THE 
VALUE or C 


VBRTICAL Heap Ratio 
Gates Hercur ABOVE or ARBA Dis Cogr- 
TRAVEL or Tor Gate or CHARGE, FICIENT 
ON Gates or OPENING Orentnc, Q = AV, 
Rack OPENING OPENING To A, In Cu Ft or 
In Ft In Ft In Ft Heap In Sq Ft per Sec OPENING 
1 0.77 8.23 0.089 20.53 472 0.758 
2 1.38 7.62 0.166 36.80 815 0.773 
3 2.10 6.90 0.2 56.00 1.180 0.768 
4 2.85 6.15 0.377 76.00 1,511 0.792 
5 3.65 5.35 0.509 97.33 1,806 0.790 
6 4.46 4.54 0 659 110.93 2,033 0.801 
7 5.38 3.62 0.853 143.46 2,189 0.831 
8 6.29 2.71 1.004 167.73 2,214 0.803 


* C is obtained by dividing Q, in the last column of Table I, by 0 = AV 
above. Theoretical V is given in Table III. 


AuTHorR’s TABLE III REvisep. THEORETICAL AND ACTUAL 
VELocITIES COMPARED 


Gate THBORETICAL ACTUAL PERCENTAGE 

OPENING VeLocITy VELOCITY BY or ACTUAL TO 
In Ft V = Prror Tusse THEORBTICAL 
0.77 23.02 23.11 100.4 
1.38 22.16 22.11 99.8 
2.10 21.08 21.22 100.7 
2.85 19.90 20.13 101.2 
3.65 18 55 18.46 99.5 
4.46 7.10 16.63 97.2 
5.38 15.26 15.00 98.3 
6.29 13.20 11.90 90.2 


*h = H (9.00) minus gate opening 


Errors in computation, both large and small, have been found in 
Mr. Ripley’s analysis. The writers are including Table I as cor- 
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rected and Tables II and III as revised according to the method 
of computing head suggested in the preceding paragraph. It 
should be noted that, in Table I of Mr. Ripley’s article, at a rack 
travel of 7 ft, the computation of the discharge was in error by a 
considerable amount. The coefficient of discharge shown in our 
revised Table II varies from approximately 0.76 to 0.83. The 
trend of the coefficient, with varying ratio of gate opening to head, 
is in accordance with some unpublished experiments that have 
been examined by the writers. There is no reason why the co- 
efficient should approach 0.62 as stated by Mr. Ripley, for the 
opening experimented with is contracted only at the top. The 
coefficient 0.62 is for an orifice in a thin plate. 

The author has mentioned that, at the last reading, air was 
being carried under the gate. This would appear to be a stage of 
transition from a condition of orifice flow to one of flow over a 
broad-crested weir. According to the formula of Unwin and Fri- 
zell, for theoretical flow over a broad-crested weir, the depth below 
the drawdown should be two-thirds of the total head on the weir. 
At a rack travel of 8 ft, the vertical height of the opening is 6.29 ft, 
or,a little more than two-thirds of the total head of 9 ft. This 
condition may account for the erratic values of the coefficient c 
and the percentage of actual to theoretical velocity. 
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Coefficient of Discharge 
CORFFICIENTS OF FLoOw UNDER TAINTER 
GATE AT DAm 


Fic. 1, DISCHARGE 


A diagram of the coefficient of discharge as a function of the ratio 
of the gate opening to the head above the top of the opening is given 
in Fig. 1. Such a diagram has been found useful in hydraulic de- 
sign. The questionable observation mentioned in the preceding 
paragraph has been om/tted from the diagram. 


F. B. CAMPBELL AND W. M. Bortanp, Juntors Am. Soc. C.E. 


U.S. Bureau of Reclamation 


Denver, Colo. 
July 10, 1933 


Wave Velocities in Rectangular 
Channels 


To Tue Eprror: I was interested in Professor King’s article in 
the June issue. His Fig. 1 shows the water surface, after the 
passage of a wave, to be parallel to the original surface, and in the 
text he writes, “Between the wave and the gate each section has the 
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same depth, D,, and the same velocity, V:, neglecting the modif ing 
effects of friction and channel slope."’ Friction and channe] ‘pe 
may be neglected for the sake of an analysis of the mechanics of 
wave front, but must be considered when studying the changes in 
regimen resulting from the presence of an increment wave. For in. 
stance, it requires a greater slope to carry sufficient water to “feed 

the wave than to maintain the original flow, as a brief analysix 


will show. Professor King’s Equation 2 may be rewritten a< 
follows: 

(D, — Dy) 

y= V+ —p, = Vi) 


The wave speed in still water is (vy, — Vi), and it is very nearly 


Vv 
If a wave 0.5 ft high is assumed to pass along a channel flowing 


0.5 
3.5 ft deep at a velocity of 3 ft per sec, then V; = 3 +(22) (ev4 


4.0 
= 4.42 ft per sec, or nearly 1'/, times the original velocity. This 
ratio would be larger for a greater depth, a higher wave, or a lower 
original velocity. Referring now to the Chezy formula, V = 
CV RS, the factors C and R do not change appreciably for the 
wave just described, and hence the change in V must be accom- 
panied by a greater change in S. Thus, the water surface slope 
must increase noticeably, which also means that the depth at any 
point that the wave front has passed will gradually increase. [/ 
the increased flow persists long enough, the depth will increase to 
a value at which the new flow can be conveyed at a slope equal to 
the original slope. The stage-discharge relation during this 
transition period of increasing slope is of course greatly altered, 
and any values taken from a simple rating curve will be in error 

It should especially be noted that Professor King’s article demon 
strates that the velocity of the wave front, relative to the moving 
water upon which it is superposed, is a function of only the initia! 
and final depths. Practically, it suffices to consider it a function 
of the final depth alone, D,. It should also be noted that his 
derivation is for a rectangular channel. For any other shape of 
channel, the effective depth, which is the area of cross section 
divided by the surface width, must be used. 


Joun B. Drisko, Jun. Am. Soc. CE. 
Assistant, Civil Engineering Department 
Massachusetts Institute of Technology 


Cambridge, Mass. 
August 9, 1933 


Algebraic Method for Solving 
Torsional Stresses 


To THe Eprror: An algebraic solution may be of interest for 
the tower subjected to torsion, which was solved graphically by 
Brent C. Jacob in the May issue. 

Incidentally, the tower must be supported in a special manner to 
give the reactions assumed by Mr. Jacob. If each joint of the 
lower ring can take a vertical and a horizontal component of reac- 
tion, as is shown in the accompanying Fig. 1 (a), where the hor 
zontal components are assumed fixed in definite directions by either 
slotted anchor-bolt holes or short links, the reaction components 
and bar stresses together total 26 unknowns. Each joint repre 
sents a system of concurrent non-coplanar forces in equilibrium 
and provides three equations. For a structure with eight joi 
it is possible, therefore, to write 24 equations and find 24 unknowns 
Hence, the structure is indeterminate to the second degree 

The vertical components of reactions are caused by the t: ndency 
of the lower ring to warp. Two of these four equal component 
will act upward at diagonally opposite corners, and two down 
ward at the other corners. - 

If the supporting forces at one corner are omitted, as in F ig. | D), 
the structure becomes determined as regards both outer anc 
forces combined (24 unknowns), and outer forces alon« 
knowns), since a body in equilibrium in space acted upon 
concurrent forces furnishes the following six equations: ~~ 
= = 0, 2M, = 0,=M, = 0,and=M, = 0 
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Cosidering Fig. 1 (c) as a free body it is seen, by use of equation 


s] 0, that Ys = 0. A moment equation with bar o as the 
avis vows that V; = 0, and another about » that V; = 0. Then, 
ny ©) = 0, Ve = 0. A vertical axis through point 6 shows that 


27X; + 26 X 1,000 — 7 X 1,000 = 0 


rhe minus sign indicates that X, acts to the left. The equation 
v\ = 0 shows that X; = 704 acting to the right. 

If joint 1 is taken as a free body, moments about bar m as an 
axis (r is parallel to m and therefore S, has no moment about 
m. and S, and S, pass through the axis) show that S, = —1,000. 
Taking joint 7 as a free body and g as an axis, S, = —704. Simi- 
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Fic. 1. DrMenstionep CRANE SUPPORT 
For Algebraic Solution of Stresses Produced by Torsion 


larly, Sy = —1,000 and S,. = —704. Each remaining joint has 
four unknowns, therefore let the stress in bar ¢ be assumed as 
+S. Taking joint 2 as a free body and using bar n as an axis, it is 
19S 

At joint 3, using bar m as an axis and replacing S, by its com- 
ponents at 7, give the equation: 


18 S, — 33V, = 0 


+18 
33S 


seen that X, = —S. ..¥, = 


Since no outer vertical forces act at any joint, it is seen that: 


i8 
and V, = == 


—18 
33 S 


V, V, +18 
gas’ 
Next, 


9 9 (+ +9 
~ 18 


~ 


33 S/ ~ 33S 
18 —18 
33S 


Use of the equation © ¥ = 0 at joint 2 now yields the value of S. 
+ (—1,000) + \ — \aas/ = 


..S = -—773 


, As omponents in a number of bars have been determined in 
terms », a large part of Table I can be filled in. By methods 
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similar to those already used, the remaining components can be 
found. Last, the column “‘stresses’’ can be added. 


TABLE I. COMPONENTS AND STRESSES IN TOWER 
+ Tension, — Compression 


Pius Stress COMPONENTS 
oR 

Bar MINUS = Srresses 
a > 422 164 422 619 
b _ 22 610 211 771 
c ~ 422 164 22 619 
d + 22 610 211 77 
e - 22 164 211 500 
f — 422 164 211 500 
K - 22 164 211 500 
h - 22 164 211 500 
m - 0 704 0 7 
n - 0 0 211 211 
0 704 0 704 
P - 0 0 211 211 
q ~ 0 0 1,000 1,000 
r _ 0 77 0 73 
s - 0 0 1,000 1,000 
t a 0 73 0 773 
u 0 773 366 855 
v + 0 258 211 333 


H. L. Bowman, M. Am. Soc. C.E. 
Professor of Civil Engineering 
Drexel Institute 
Philadelphia, Pa. 
June 28, 1933 


Specifications for Early Subways 


Dear Sir: In his article in the August issue on “Modern Meth- 
ods Used on Reclamation Projects,’’ Dr. Elwood Mead makes the 
following statement in describing the methods of construction used 
by the U.S. Bureau of Reclamation: 


“Thirty years ago nothing definite was specified as to the pro- 
portions of sand and gravel in concrete except that the engineer 
was required to make experiments to fix the proportions of cement 
and aggregates. Hand mixing was then in general use. In 1906 
the first specifications appeared fixing the proportions of sand, 
gravel, and cement and requiring machine mixing.” 


In this connection it is of interest to note that, in the specifica- 
tions prepared in 1899 for the construction of the first subway proj- 
ect in New York City, the following requirements for proportioning 
and mixing concrete were given: 


“The proportions of mortar and stone used in making concrete 
shall be as follows: 

“Concrete in arches of roof and sidewalls, where the thickness 
does not exceed 18 in.: 1 portion portland cement, 2 portions 
sand, 4 portions stone. 

“Concrete in sidewalls or tunnel arches, where backing is rock 
ia place: 1 portion portland cement, 2'/, portions sand, and 5 
portions stone. 

“Concrete in foundations in wet ground where thickness, ex- 
clusive of finishing floor concrete, exceeds 24 in.: 1 portion port- 
land cement, 2'/; portions sand, 5 portions stone. 

““Cencrete in foundations where on rock, if not exceeding 12 in. 
in thickness: 1 portion portland cement, 2'/, portions sand, 5 
portions broken stone. If exceeding 12 in.: 1 portion portland 
cement, 3 portions sand, 6 portions broken stone. [If the rock is 
dry, natural cement may be substituted for portland cement in 
this specification, but the amount of cement used must be increased 
by 30 per cent. | 

“Concrete in mass, such as retaining walls, or backing of masonry 
retaining walls, in dry ground: 1 portion natural cement, 2'/» 
portions sand, 5 portions stone. If such retaining walls or backing 
are in wet ground, or subject to extraordinary strain, then portland 
cement shall be substituted for natural. 

“The broken stone or gravel shall be spread on a platform 
sprinkled with water, and then thoroughly mixed with the mortar 
in the proportions as specified above. Machinery for the mixing 
of concrete may be used if approved by the engineer.”’ 


James H. Grirrin, M. Am. Soc. C.E. 
Engineer in Charge, Division of 
Contracts and Specifications 
Board of Transportation 
New York, N.Y. 
August 7, 1933 
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SOCIETY AFFAIRS 


Official and Semi-Official 


First Ballot for Nominations For Director, District 6 


anvassec Chas. M. Reppert __ . 
Report or TELLERS FoR 1934 Society Orrices Ineligible candidate. .......... 7 
Scattering 3 
BALLOTS, ON whHicn the members have indicated their first 
choice of members to fill the offices of Vice- Presidents and Directors 53 
which will become vacant in January 1934, were canvassed on { ee 
August 1, 1933. This is the preliminary or “first ballot’ from For Director, District 2 
which the names of all who received 5 per cent or more of the total Frank A. Barbour . . See ey 
votes cast are normally to appear on the “second ballot.”” How- Ineligible candidate . . 
ever, as usual, certain members have requested that their names Seattesimg ..... _ ~ ose 15 
be withdrawn from consideration on the second ballot. Blank .. . 16 
The second ballot, which will be distributed shortly, is to be -— 
canvassed on October 16. The candidates receiving the highest 73 
number of votes on this ballot become the Official Nominees for For Director, District 10 
the offices to be filled. The balloting for election of the Official : . ; 
Nominees, including the nominee for the office of President, to be D. Hewitt Wood ...... 25% _ 38 
selected by the Nominating Committee at the time of the next Seattert , . 
meeting of the Board of Direction, will take place in December Vv id 
and January, the results to be announced at the Annual Meeting 
in 1934 = 
For the information of members and for record, the report of the 
Tellers on the First Ballot follows: For Director, District 13 
New York, N.Y. T. E. Stanton 63 
Auoust 1. 1933 B. A. Etcheverry . . 15 
gust I, 
American Soctety of Cu ungineers: Scattering .... . 19 
The Tellers appointed to canvass the First Ballot for Official Baye... ¢ i via «+e l 
Nominees report as follows: . 
Total number of ballots received . 951 Total. 
Deduct: Respectfully submitted, 
Ballots from members in arrears of dues. . . 143 E. R. NEEDLES, Chairman 
Ballots without signature yy 5 J. H. Granbery Hiram Miller 
Ballots with printed signature 1 A. W. Green, Jr. Robert Stephenson 
Total withheld from canvass i <a 6 Jay D. Moore V. R. Irvine 
— Edw. W. Ritchie 
Ballots canvassed . 802 Tellers 
at =” * These members have requested that their names be withdrawn 
For Vice-President, Zone I from consideration on the second ballot. 
John P. Hogan. .... . 216 t Number of valid ballots cast, on most of which were two nomi- 
Charles M. Spofford . . ; 46 nations for Director. 
Ineligible candidate vos 33 
Scattering 85 
ee. sss 3 A Symposium on Water Hammer 
Blank... . be 4 DURING THE Sixty-Third Convention of the Society, a ‘Sym- 
Total 389 posium on Water Hammer’”’ was presented before a joint meeting 
Sern es al ? of the Power Division of the Society and the Hydraulics Division 
, te F of the American Society of Mechanical Engineers. For the past 
For Vice-President, Zone I\ year and a half a committee of the American Society of Mechanica! 
H. D. Dewell. . . . . 131 Engineers has been reviewing existing treatises and studying the 
E. N. Noyes* . ; 16 experimental data available to confirm the various theories and 
R. J. Reed*. . . . 16 formulas on water hammer. The report presented by the com 
F.C. Herrmann* . . 15 mittee makes available to American engineers for the first time 
Ineligible candidate . 26 a comprehensive treatise on this subject. 
Seattering ..... . 63 The beginning of the present conceptions of surges was made by 
Michaud in 1878, but the classic experiments of Joukowsky 
now Moscow in 1897-1898, and the theoretical analysis of Allievi in 1%» 
oo ee ee . 281 can safely be called the basis of our modern theory. Until th 
: Ve work of these pioneers was made available in English, many 4? 
For Directors, District 1 (Two to be elected) proximate solutions were attempted and some unreliable formu! 
ces been built on the foundations laid by Michaud, Joukowsky, 
Ineligible candidates .......... 98 Allievi. This permits the accurate solution of all problems, ™ 
Scattering 69 matter how involved. 
Blank . 15 The papers contained in the symposium on water hammer hav 
— been privately published under the auspices of the Water Hamm 
Committee of the Hydraulics Division of the American Society 
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\{.. .anieal Engineers. To defray the cost of publication, a charge 
.( < will be made to members of our Society, and copies may be 
yyt.cned upon application to the publication sales department of 
the American Society of Mechanical Engineers, 29 West 39th 
Str t, New York, N.Y. 


Information Required for Loans to Prwate 
Corporations 


EmMeRGENCY PusLic WorKS ADMINISTRATION ISSUES 
No. 3 


In the applications of private corporations for loans under the 
National Industrial Recovery Act, the Public Works Administrator 
requires that certain information be furnished. The recently issued 
Circular No. 3,” which lists the requirements, is reprinted here to 
make the data available to all engineers interested in loans of this 


naracter. 


FEDERAL EMERGENCY ADMINISTRATION OF 
PUBLIC WORKS 


WaAsHINGTON, D.C. 
August 10, 1933 


CrrcuLaR No. 3 
Information required with applications for loans to 


PRIVATE CORPORATIONS 


OrHeR THAN LOANS FOR HOUSING PROJECTS AND FOR PROJECTS 
POR THE PROTECTION AND DEVELOPMENT OF FORESTS AND OTHER 
RENEWABLE NATURAL RESOURCES) 


GeneRAL INSTRUCTIONS 


Four (4) complete copies of the application and the accompanying papers 
ind drawings should be submitted to the State Advisory Board, Federal 
Emergency Administration of Public Works, whose office is situated in the 
State in which the project is located. If the project is located in two or more 
States, the application and other papers should be submitted to the State 
Advisory Board in the State in which the project principally lies. 

\ll exhibits attached to the application should be given a convenient refer 
ence number 

The estimated costs required to be given should be based on the labor re- 
yuirements and other special conditions set forth in the National Industrial 
Recovery Act, particularly section 206 

\ study of the application may disclose the need for additional information 
In order to expedite action on the application such information should be fur- 
nished promptly on request. 

The application should state substantially the information called for below 
ind in the order called for 


Note.—-For the purposes, policies, functioning, and organization of the 
Emergency Administration and the rules prescribed by the President, see 
Circular No. 1, dated July 31, 1933. 


il SUMMARIZED GENERAL INFORMATION 


Exact corporate title of applicant, state of incorporation, specific statute 
under which incorporated, class of corporation (e.g., “‘public service cor- 
poration’) as classified under the statute, and date of incorporation. 


Address of applicant. 


Name, title, and address of the official representative or representatives 
with whom correspondence should be conducted. 


Name and address of applicant's attorney. 
Name and address of applicant's consulting engineer or architect 


Population of the municipality or community in which the project will be 
ocated for the years 1910, 1920, and 1930 (give brief explanation of any 
‘>normal increase or decrease in population), 


AN REQUESTED 


Amount 


rity: State in detail the lien (e.g., first mortgage) offered as security, 
ing an adequate statement of the property to be subject to such lien. 


nod of the loan and maturities (annual amounts if serial maturities). 
edule showing dates when funds will be needed and amounts. 


‘us Project 


seral description with drawings sufficient for a thorough understanding 
' the project; and report of consulting or other engineer or architect if 
‘ ‘ble. If the project includes more than one of the types for which 
can be made to private corporations (e.g., a dock and market), the 
ement should show clearly what portion of the project constitutes each 
If a loan is sought for the construction of any incidental facilities, 
incidental facilities should be described in detail, stating the need 
Se same, the capacity thereof and showing that they constitute an 

ral and indispensable part of the eligible project. 


tailed estimate of the cost of the project subdivided into principal sec- 
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(d) 
(e) 


if) 


(b) 


Vi 


tions or items, in sufficient detail to permit checking, showing separately 

the following subtotals 

(1) Preliminary expenses; 

(2) Cost of land, rights of way and casements; 

(3) Construction cost, subdivided into principal structures or classes of 
work, and showing: 
(i) labor; and 
(##) material cost for each subdivision. 

(4) Engineering charges; 

5) Legal, administration, and other overhead charges 

(6) Interest during construction; 

(7) Miscellaneous costs in reasonable detail. 


If the project is the improvement or extension of an existing system, set 
forth a complete description of the existing system. 


Statement of the economic and social value of the project. 


Statement as to whether or not project is part of a larger plan or long- 
range program of development; and if so, give description of other parts 
of plan or program. 


Statement as to whether or not the area served has a city or regional plan- 
ning board, whether this project has been submitted to such board, and 
the views of such board, if any, in regard to it. (Report of planning 
board should be attached, if available.) 


Statement as to whether the community served is part of a metropolitan 
district and, if so, whether the project is coordinated with the plans for 
metropolitan development 

Statement as to all endorsements that are known to have been made by 
civic groups and other similar bodies in respect of the project or the appli- 
cation, together with names and addresses of such endorsers. 


Statement as to all objections that are known to have been made in respect 
of the project or the application, together with the names and addresses 
of such objectors; if no such objections have been made, the fact should 
be stated. 


Statement as to whether or not the project will compete with any similar 
enterprise. If so, give name and address of owners or operators of the 
competing enterprises 

Statement as to status of drawings and specifications; when construction 
can be commenced; and when project will be completed 


Statement of estimated average number of men to be employed each 
month, directly on the project, giving the number of months 


REVENUE AND EXPENSES 
If project is an extension of an existing system, give statement with 
appropriate subdivisions showing for each of the past 3 fiscal years: 


(1) Operating and other income; 
(2) Operating and other costs. 


Statement should also show for each such year, the extent of the business 
of the system, as indicated by number of consumers or users, quantity of 
production or sales or other similar data 


Give estimate with supporting data of annual operating and other income 
and of operating and other costs reasonably to be anticipated from the 
project if a new system, or from the existing system as extended or im- 
proved by the project, for the life of the loan. Give estimate showing for 
each year the extent of the business of the system as completed or as en- 
larged and extended, based upon the estimated number of consumers or 
users, quantity of production or sale or other similar data, appropriately 
classified. 


State application of estimated income and disposition of surplus for each 
year during the life of the loan 


Discuss any unusual conditions affecting present or estimated future 
operating and nonoperating income and expenses. 


Give schedule of rates now in force and proposed rates after completion 
of the project, stating whether such rates are subject to approval by State, 
county, or municipal authority and, if so, status of such approval. If 
approval has been obtained submit certified copy of documents containing 
such approval 


FINANCIAL 


Brief history of the applicant (including its predecessors, if any) and 
business, including a review of past operations and a statement of the 
general character of business now transacted, with a detailed statement 
of the manner of conducting the business 


Capitalization, stating the essential details of each class of stock, includ- 

ing: 

(1) Designation; 

(2) Par value; 

(3) Number of shares authorized; 

(4) Number of shares outstanding; 

(5) Dates issued; 

(6) Consideration received for outstanding shares and, if other than cash, 
a specific description thereof, together with a statement of the basis 
of valuation and the present value thereof. 

(7) Preferences as to dividends, liquidation, etc; 

(8) Voting rights 


Funded indebtedness, with essential details of each issue including 

(1) Class of indebtedness and designation; 

(2) Authorized indebtedness; 

(3) Date of issue; 

(4) Maturity; 

(5) Interest rate; 

(6) Consideration received and, if other than cash, specific description 
thereof, basis of valuation and present value thereof; 

(7) Security; 

(8) Miscellaneous provisions (redemption, conversion, etc.). 


| 
53 
26 
16 
15 
(h) 
73 
38 
5 
63 
15 
(a) 
13 
12 
| 


(d) 


(e) 


VIL. 


\@) 


Statements corresponding to those required under sections (>) and (c), as 
to any capital stock or funded indebtedness (including the proposed loan) 
to be issued in connection with the carrying out of the project 


Financial statements 


(1) State the dates of the beginning and ending of the fiscal year (present 
or proposed, as the case may be) 

(2) Balance sheets as of the latest available date (in any event within 3 
months) and as at the end of each of the preceding 3 fiscal years; 

(3) Profit and loss statements for each of the preceding 3 fiscal years; 

(4) Analysis of surplus account for each of the preceding 3 fiscal years; 

(5) Pro forma balance sheet reflecting the proposed loan and any other 
financing in connection with the project and showing the acquisition 
of any properties to be acquired in connection therewith (and showing 
the basis of valuation thereof) 


These financial! statements should be accompanied by sufficient explana- 
tory data to show clearly the present financial condition of the applicant 
and its financial condition after the carrying out of the project, and to 
justify the book value of assets as shown on any said balance sheets 


A statement showing application of estimated income and disposition of 
surplus for each year during the life of the loan, including 


(1) Estimated operating expenses; 

(2) Interest on proposed loan; 

(3) Principal payments on proposed loan; 

(4) Sinking fund on proposed loan; 

(5) Interest, principal, and sinking-fund payments on any other indebt- 
edness 

(6) Other nonoperating expenses; 

(7) Preferred stock dividends 

(8) Balance available for other corporate purposes 


Officers and directors 
1) Name and address of each director; 

2) Name and address of each officer 

(3) Statement of the amount of stock and/or bonds, notes, or other 
obligations of the applicant owned by each officer and director, and of 
any indebtedness of any such officer or director to the corporation 

(4) Compensation, including salary, bonus, fees, and any other emolu- 
ments received from the applicant by each officer and director. 


If 30 per cent or more of the common stock of the applicant is owned or 
controlled by another corporation or affiliated corporations, data in re- 
spect of such controlling corporation or affiliated corporations correspond - 
ing to the information set forth in sections (6) to (¢), inclusive, and in 
section 


Leoat Data 


The following documents should be included in the application 

1) Certificate of incorporation, with all amendments, certified by the 
Secretary of State (or other appropriate officer) of the State of in- 
corporation This should include (where required) articles of asso- 
ciation or agreement, certificate and all pertinent documents, any 
agreements of merger or consolidation, etc., necessary to show clearly 

the complete organization of the applicant; 

(2) Im case the applicant was organized by special statute, a duly cer- 
tified copy of the statute and all amendments thereto and of any 
applicable provisions of general statutes, and any amendments 
adopted pursuant to general statute, 

3%) Copy of the by-laws of the applicant, with all amendments to date, 
certified by the secretary or assistant secretary of the applicant under 
its corporate seal; 

(4) Copy of resolutions of the board of directors and stockholders (if 

necessary) authorizing the making of the loan application. 


A legui memorandum covering fully the following matters 

(1) Formalities in connection with the organization or standing of the 
applicant, including particularly any necessary consents of public 
service commissions or other State, municipal, or other public bodies 
and a short statement of annual or franchise tax reports to be filed 
by it 

(2) The corporate power of the applicant to enter into and construct the 
project and to incur and secure the proposed indebtedness. The 
memorandum should include appropriate citations from the articles 
of incorporation and any applicable statutes 

(3) The legal proceedings, formalities, and corporate action required in 
connection with the construction or operation of the project, in- 


cluding 


i) Permits or franchises from Federal, State, or local public bodies, 
for such construction or operation, with appropriate citations of 
statutory provisions concerning the granting of such franchises 
or approvals There should be included a statement of any 
legislative authority necessary in connection with such con- 
struction or operation 


(4) Approval by State board of health of the plans and specifica- 
tions for water system, etc 


(iit) Approval of rates by public service commission or other appro- 
priate body; 


Grants of lands or of easements or other rights in lands by 
public bodies, citing statutory provisions and judicial decisions 
concerning the authority of such bodies to make such grants; 


(rv) Present status of such authorizations, approvals, grants, etc., 
and a full statement of the proceedings necessary to secure the 
same, estimating the time necessary for completing such pro- 
ceedings. 
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(4) Legal proceedings, formalities and corporate action taken and be 
takra by the applicant in connection with the proposed loan i, 
cluding the following 


(i) Action by board of directors; 


(ii) Necessity of stockholders’ consent and how such consent may 
be given; 

(i#i) Necessity of consent of public service commission or other 
public body, and proceedings necessary for securing such cop. 
sent; 

(ie) Legal limitations as to amount of indebtedness, interest rat, 


and sales price of securities; 


(v) Power of applicant to mortgage the property to be covered by 
the lien securing the loan. Particular attention should bh. 
paid to mortgaging franchises, property granted by public 
bodies, and other rights in which the public might have ap 
interest 


(5) Acquisition of property by the applicant, including: 


(i) Right of eminent domain or condemnation and proceedings for 
exercise of the same; 


Acquisition of land or rights therein from private persons, in 
cluding statement as to any disability of such grantors or other 
complication in connection with the transfer; 


Acquisition of property from public authorities and power of 
such authorities to transfer the same. Discuss fully questions 
arising in connection with property (such as land under water 
held “‘in trust for the public,”’ etc.; 


(itt) 


Statement of what property has been acquired and what prop. 
erty is to be acquired. 


(iv) 


Statutory or other provisions for the recapture or other acquisition 
of the project or any part thereof, by Federal, State, municipal, or 
other public authority. 

(7) A full statement as to any litigation in process, pending or threatened 
which might in any way affect the project, the proposed loan, the 
security therefor, or the financial condition of the applicant; if there 
is no such litigation, so state. 

A brief description of the terms of all existing and proposed con- 
tracts, leases, and other agreements with respect to the project or the 
financing, construction, operation, maintenance, or use thereof 
Certified copies of all such agreements should be attached to the loan 
application as exhibits 


(6) 


(8 


If the applicant is a parent or subsidiary corporation or is affiliated 
with any others, a full statement of any special circumstances arising 
out of such relation which might affect the proposed project, the pro- 
posed loan, the security therefor, or the financial condition of the 
applicant, together with all other relevant information with respect 
to the intercorporate relations. 

The eligibility of the applicant and the project for a loan under the 
National Industrial Recovery Act, showing under what specific se 
tion the loan is sought, what specific type of eligible project is pro 
posed and showing clearly that the project comes under one of the 
authorized classes specified in said act, or the Emergency Relief and 
Construction Act of 1932. The memorandum should discuss th 
actual application of the proceeds of the joan, showing that such 
proceeds are to be expended for eligible purposes and whether any 
portions of the project or of any related plan or program are without 
the scope of the Act, or are considered eligible as being incidental! to an 
eligible project. 


(9 


~ 


(10) 


(Nore.—The memorandum should cite all constitutional provisions, statutes 
ordinances, regulations, charter or by-law provisions, etc., applicable to the 
project, or the financing, construction, or operation thereof, or the revenues t 
be derived therefrom, or the proposed loan or the security therefor, and an) 
franchises, approvals, permits, licenses, etc., obtained from Federal, State 
municipal, or other public authorities, and any proceedings taken by the app 
cant with respect to the project or its financing. Copies of all such constite 
tional or statutory provisions and other documents, or applicable portion 
thereof, should be attached to the memorandum.) 


(c) An opinion of counsel for the applicant to the effect that: 


(1) The applicant is a corporation duly organized and existing an 
good standing under the laws of the state of incorporation (specifyims 
the same) with an authorized capital stock as stated in such opm 

(2) The outstanding stock (stating the number of shares, par value, « 
classes so outstanding) of the applicant has been duly and vale 
issued and is validly outstanding (stating whether the same is‘ 
paid and nonassessable). 

(3) The applicant has full corporate power and authority to constre 
and operate the project 

(4) There are no legal obstacles which would prevent or unreasons 
delay the carrying out of the project, the creating of the indebtedse» 
the issuing of evidences thereof, or the giving of security therefor 

(5) The loan application has been duly executed on behalf of the «p 
cant by its duly authorized officer or officers 

(6) The proposed evidences of indebtedness will, upon issuance 
and binding obligations of the applicant in accordance with 
terms, secured as set forth in the application 

(7) The proposed obligations are (or are not) legal investments for a 
ministrators, trustees, and other fiduciaries, and for savings ©*** 
and insurance companies organized under the laws of the >t" 
States in which the project is situated. 
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1S such e September issue of Procerpincs is to contain an unusual 
variety of papers, covering several phases of professional work, 
uch as dam design, highway economics, the legal functions of 
the surveyor, photo-elastic methods of stress analysis, and dura- 


sion curves for the study of problems connected with stream flow. 
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STABILITY OF STRAIGHT GRAVITY Dams 


A NICE BLENDING of the practical with the theoretical charac- 
terizes the paper by D. C. Henny, M. Am. Soc. C.E., who advo- 
cates the abandonment of the middle-third 
theory and a sliding factor in designing 
masonry dams, and develops the theory that 
the safety of a straight masonry dam is due 
mostly to its shearing strength. The in- 
fluence of uplift, percolation, and the 
pressure of water in the void spaces of 
water and concrete is discussed. By 
means of numerical examples at the end 
of the paper, the new theories are demon- 
strated in a very practical way. 

An acknowledged expert in the design 
and construction of dams, Mr. Henny has 
long been intensely interested in this par- 
ticular phase of the subject, namely, the 
physical aspects of uplift and the true 
values of safety factors in dams. At the 
request of the Society’s Committee on 
Irrigation Hydraulics, he spoke before the 
meeting of the Irrigation and Power 
Divisions on July 7, 1932, when the 
Society held its Convention at Yellow- 
stone National Park. Subsequently a 
very brief abstract of Mr. Henny’s paper 
was published in the September 1932 issue 
of Crvi. ENGINEERING. The present paper 
was developed from this previous one, 
with sundry changes, corrections, and 
additions, including a discussion of the re- 
search work in this field done by S. H. 
Woodard, M. Am. Soc. C.E. 
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AMBURSEN Dam 
ESTIMATING THE ECONOMIC VALUE OF 
PROPOSED HIGHWAY EXPENDITURES Height 76 Ft; 
ns, statutes 


‘table to the 


A meTHOp of determining whether a re- 

quired expenditure for improving a given highway is economically 
justifiable is presented in the September PROCEEDINGS in an 
authoritative paper by Thomas R. Agg, M. Am. Soc. C.E. Pro- 
fessor Agg’s paper is so brief and compact that no adequate pre- 
view could be given without publishing the paper itself 

A brief restatement of the fundamental theories forms the start- 
ing point, as expressed by the relation, “highway transportation 
= highway costs + vehicle costs.”’ Three types of highway 
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“tenediivie improvement projects are analyzed in this manner: first, improve- 

ich opin nent by building a road surface of a higher type; second, improve- 

p vamne, t by relocating the route so as to shorten the distance between 

aie Bs ft ninals; and third, improvement that will reduce the rates of 

ie with or without a change in distance. 

o construct 

nreasona THE SURVEYOR AND His LEGAL EQUIPMENT 
debtednes 

herefor A PAPER defining such basic legal concepts as the order of calls, 

f the apf of boundaries, the doctrine of adverse possession, the doc- 

oe hee wa tr acquiescence, and riparian boundaries, A. H. Holt, M. Am. 
with ther SO E., has opened for discussion a subject of outstanding im- 

ce 
a ugh this is a brief paper, it is well arranged and should serve 
Se Sante seful reference to clarify the legal functions of a surveyor in 


The cardinal principle of the 
“A boundary line, having 


tablishment of boundaries. 
boundaries is stated as follows: 
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once been authoritatively—even though inaccurately, or erro- 
neously—fixed in position on the ground, the true purpose of a re- 
survey is to reproduce that location.”” Mr. Holt, a member of the 
bar of the State of Iowa, is particularly well fitted to defend his 
views on this subject. 


PHOTO-ELASTIC ANALYSIS OF STRESSES IN COMPOSITE 
MATERIALS 


IN AN UNUSUAL paper on a somewhat unusual subject, A. H. 
Beyer, M. Am. Soc. C.E., and A. G. Solakian, Assoc. M. Am. 
Soc. C.E., give the stress analysis, by photo-elastic methods, for a 
few simple models of transparent bakelite reinforced with alumi- 
num rods. The elastic properties of this composite material, 
used for the first time at Columbia University, approximate 
those of concrete when reinforced with steel rods. 

The internal stresses that are set up in the bakelite and in the 
aluminum rod, as a result of the cooling after casting, are also 
stated to be a qualitative index of the 
shrinkage stresses set up in a concrete mem- 
ber when reinforced with steel. Both the 
internal stress distribution resulting from 
the fabrication of the models and that re- 
sulting from applied load have been 
analyzed for the simpler cases. The results 
that have been obtained are very instruc- 
tive and indicate that, when due allowance 
is made for the shrinkage stresses and the 
tensile strength of the bakelite, the net 
stress resulting from the applied load 
alone, when determined by photo-elastic 
methods, checks quite closely the theoreti- 
cal stress determined in accordance with 
accepted standards. 

The phenomena of the double refraction 
and the subsequent interference of rays of 
polarized light, when passed through a 
stressed isotropic transparent material such 
as glass, were first described by E. 
Bartholin in 1669. Not until 1813 did 
Seebeck, Brewster, Wertheim, Neumann, 
Carus Wilson, and others apply this method 
to determine the stress distribution de- 
veloped under applied loads in transparent 
materials. During the first quarter of the 
twentieth century, Mesnager, Coker, Favre, 
and many others studied and perfected 
the optical method of stress analysis in 
transparent materials 

In the United States, Nickerson as early 
as 1872, Marston in 1893, and more re- 
cently, the Research Laboratories of the 
General Electric Company, the Westing- 
house Electric and Manufacturing Company, the Massachusetts 
Institute of Technology, the University of Michigan, and 
Columbia University have made further important contributions 
to stress analysis by optical methods—a branch of science that is 
now generally known as photo-elasticity 

The stress patterns obtained from a transparent model by photo- 
elastic methods disclose the intensities of the principal shear 
stresses for co-planar stress distributions. Under the polarized 
white light the zones of equal principal shear stresses are indicated 
by yellow, red, and green bands repeated in the same order over and 
over again as the stress intensity is increased. Under polarized 
monochromatic light the same zones appear in black and white 
and are somewhat better defined. In the case of pure tension or 
pure compression such as obtain in pure bending, the tensile and 
compressive stresses can be directly evaluated from these bands, 
for in pure tension or compression the stress is directly propor- 
tional to the maximum principal shear stress. For the more com- 
plicated co-planar stress distributions, additional optical or physical 
measurements must be made before the principal stresses can be 
evaluated. 

WATER BEARING MEMBERS FOR ARTICULATED BUTTRESS 
Dams 


MANY OF the advances in articulated buttress dams relate to im- 
proved types of water-bearing members. The recent trend toward 
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the use of wide buttress spacings has made the correct propor- 
tioning of these water-bearing members of major economic impor- 
tance. To properly proportion the decks and haunches of the 
articulated buttress dam is a long and tedious task that has hereto- 
fore been accomplished only by trial computations 

In this paper H. D. Birke, Assoc. M. Am. Soc. C.E., has de- 
veloped a scientific method of obtaining such results directly 
without the long intermediate computations that heretofore have 
been necessary. While the mathematical developments of Mr 
Birke's paper may be considered formidable, it is pointed out in the 
conclusions that the final simplified equations and curves are easily 
applied to actual design problems 

The results of Mr. Birke’s paper cover the entire range of articu- 
lated buttress dam design from the standard Ambursen type with 
close buttress spacing, as shown in the illustration of the Prescott 
Dam, to the massive buttress type with wide spacing, and to the 
round-head type. 


DURATION CURVES 


ENGINEERS have long been accustomed to the use of graphical 
methods of study. In hydraulic work, particularly, the hydro- 
graph and mass curve are well known tools for the analysis of 
statistics of stream flow. Within the past fifteen years a new 
graphical method, the duration curve, has come into quite general 
use This method has many decided advantages, but its use re 
quires a proper understanding of the basic properties. The paper 
by H. Alden Foster, M. Am. Soc. C.E., contains a detailed descrip- 
tion of this method, explains the basic principles involved, and 
shows the relation of the duration curve to other graphical meth- 
ods Chis paper fills a gap in engineering literature, as no com- 
plete discussion of the duration curve method has heretofore been 
available. No mathematics other than arithmetic are involved, in 
this presentation, which lays emphasis on fundamentals and on 
practical applications. In addition, certain features of the method 
are here published for the first time. The paper is easy to read and 
should be found useful by both the student and the experienced 
engineer 


l’sing Another's Data Without Permission or 
Credit 
Boarp or Drrectors CONDEMNS A BREACH OF ETHICS 


TEMPORARILY Engineer A gave employment to Engineer B in his 
laboratory in order that Engineer B might become familiar with 
certain testing methods for the purpose of professional experience 
and advancement. After a few months on routine work without 
material contributions to the major program of the laboratory, B 
resigned. Engineer A permitted him to retain certain data and 
diagrams resulting from the work of other investigators, in consider- 
ation of his agreeing not to publish any results, even of his own 
work 

Subsequently B submitted a paper to a foreign engineering 
periodical, which was published, using his borrowed diagrams and 
data, failing to give credit for their origin, and leaving the inference 
that B himself had carried out the work. Engineer A asked for a 
ruling on the ethics of such action and for proper discipline. 

The veracity of the allegations having been substantiated, the 
Board of Direction decided that: (1) Engineer B is guilty of a 
breach of the spirit of the code of ethics; and (2) the stealing of 
credit for research work done by others is most reprehensible 

Engineer B's resignation from the Society was accepted 


mwwell Davis, -ast- President 


1861-1935 


News comes from Oakland, Calif., of the death on August 
7 of Arthur Powell Davis, Past-President of the Society. This 
will be a shock to Mr. Davis’ many friends, scattered all over the 
country. He was best known for his work and efforts on behalf of 
national reclamation. Having been connected with the Reclama- 
tion Service from its inception, he was made Chief Engineer and 
finally Director. His removal from this office in 1923 assumed 
the importance of a national scandal and was the subject of 


Arthur 
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official condemnation by this Society and many other enginee: ing 
organizations. 

Subsequently Mr. Davis was active in irrigation and water 
projects in the Far West and, from 1929 to 1931, was con 
sulting engineer for the Soviet Government in Turkestan ang 
Transcaucasia. Some of the results of his interesting stay ip 
this Asiatic country were reported in his fascinating paper on 
“Irrigation in Turkestan” in the January 1932 number of Cryy, 
ENGINEERING. A month before he died he was appointed con. 
sulting engineer for the Boulder Dam project, of which he was an 
early, if not the original, sponsor. 

In the Society, Mr. Davis gave generously of his interest and 
time. He served on boards and committees and was a frequent 
contributor to publications. From 1917 to 1919 he was a Director 
of the Society, and in 1920, during a most difficult period of post- 
War readjustment, he was President. 

Because of his wide acquaintanceship in Government and private 
engineering circles both on the Atlantic and Pacific coasts, his 
death will be widely mourned. Burial took place at Washington, 
D.C., on August 14. The Society will take steps to secure a 
fitting memoir for publication in TRANSACTIONS. 


New Memoirs Now Ready 


ALTHOUGH MEMoIRS of deceased members of the Society are pub- 
lished annually in TRANSACTIONS, they are made available in 
pamphlet form prior to their appearance in that publication. This 
practice is a convenience for the friends and family of the deceased 
A new group of memoirs has now been printed and is available 
for distribution to interested members on request. The list of 
these follows: 

Frederick Wilhelm Albert 

Christian Andersen 

Con Morrison Buck 

Harry Burgess 

Armand John Calleri 

Harry Ezra Cameron 

Branch Harris Colby 

Herbert Chapin Daggett 

Louis Christian Datz 

Arthur John Ela 

Francis Feher 

David Pryde Gilmore 

Everett Addison Hadley 

Morris Knowles 

Sidney Francis Lewis 

John William Link 

Some of the difficulties encountered in obtaining the data on 
which to base the memoirs may be realized when it is noted that 
the memoir of an engineer as well known as John Augustus Roeb 
ling, who died in 1869, has just now been published by the Society 


John Robert Clarke Macredie 
Rollo Glenroy Manning 
Cyril Ernest Davis Marshal! 
Arthur Pomeroy Melton 
Lester Louis Meyer 

Lee Haun Miller 

William Nelson Page 

John Augustus Roebling 
Albert Owen Rowse 

John Egon Skafte 

Frank Woodward Skinner 
Francis Pitt Smith 

Philip Henry Ward 

Philip Ridsdale Warren 
Paul Revere Williamson 


Appointment of Society Representatives 


Atonzo J. Hammonp, President Am. Soc. C.E., and Jonn P 
HocaNn, Harrison P. Eppy, Prenig, and Josers 
Jacoss, Members Am. Soc. C.E., who constitute the Societys 
present Committee on Public Works, have been appointed 
serve as Society representatives on a Joint Committee with the 
American Institute of Architects to study the question of « 
Department of Public Works. 


News of Local Sections 


DAYTON SECTION 


There were 18 in attendance at the regular meeting of the Day 
ton Section held at the Engineers Club at noon on June 19. After 
a luncheon, Leslie M. Abbe, a local engineer, gave a talk on the 
subject, ‘The First Homestead Unit in Dayton.” 
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GEorGIA SECTION 


a July 10 the Georgia Section held a luncheon meeting at the 
inta Athletic Club in Atlanta. The speaker of the occasion 
Robert Ramspeck, member of Congress from Georgia, who 
ussed the topic, ““The Work of the Extra Session.”’ 


PHILADELPHIA SECTION 


\ Philadelphia improvements inspection trip, dinner, and 
meeting were enjoyed by the Philadelphia Section on May 18. 
rhe attendance at these events was 127, 90, and 105, respectively. 
Five construction projects were visited in the course of the after- 
noon. These were the new Franklin Institute Building, Fair- 
mount Dam, the Belmont Filter Plant, the Pennsylvania Station, 
and the new U.S. Post Office Building. The projects visited on this 
inspection trip were described in interesting addresses presented as 
part of the program for the evening. Among those who spoke were 
the following: Frank N. Kneas, Chief Engineer for John T. Wind- 
rim, Charles E. Bonine, Associate Director of the Franklin Insti- 
tute; H. S. Loomis, assistant to the general manager of the Union 
Switch and Signal Company; and John H. Rankin, of Rankin and 
Kellogg. Several of these addresses were illustrated by motion 
picture slides. During the course of the evening, prizes were 
awarded in the Section’s annual competition for the best papers on 
selected engineering subjects by senior members of Student Chap- 
ters in District 4. 


PORTLAND (OrE.) SECTION 


A meeting of the Portland (Ore.) Section was held in the club 
room of the Portland Chamber of Commerce on May 11. The 
entertainment provided for the occasion consisted of an illustrated 
lecture by Homer M. Hadley, Regional Structural Engineer for 
the Portland Cement Association, who described the recent earth- 
quakes in southern California of which he was an eye-witness. 
By means of motion pictures he described the effect of the earth- 
quakes on different types of structures. The attendance numbered 
29 members and 36 guests. 


San Dreco SECTION 


The annual “‘Ladies Night’’ of the San Diego Section was cele- 
brated by a dinner meeting at the Churchill Hotel on May 25 
G. H. Macumber, of the United Air Lines, gave an entertaining 
and instructive talk on commercial aviation, illustrating his re- 
marks with a motion picture entitled ‘‘Across the United States in 
Twenty-Seven Hours.” 

rhe regular monthly dinner meeting of the San Diego Section 
was held on July 27 at the Churchill Hotel. Former mayor, 
John L. Bacon, a mechanical engineer, outlined the provisions of 
the National Industrial Recovery Act and led the lively and 
extended discussion that followed. 


SYRACUSE SECTION 


At the annual meeting of the Syracuse Section, held on May 15 
at the University Club, officers for the ensuing year were elected 
as follows: Henry G. Throop, President; Edward F. Berry, First 
Vice-President; Victor J. Milkowski, Second Vice-President; 
Francis D. McKeon, Secretary-Treasurer; and Sergei N. Grimm, 
Director. There were 34 present, including 9 members of the 
>yracuse University Student Chapter. 


Texas SECTION 


(he spring meeting of the Texas Section was held at the Buc- 
caneer Hotel in Galveston on May 5 and 6, with 100 members 
ent. One session was devoted to a consideration of business 
‘airs, and one whole day was given over to the presentation of 
tcresting papers on timely engineering subjects. Included 
among the speakers were the following: R. E. Fristoe, Chief Engi- 
neer of the Galveston Wharf Company; J. Russell Wait, Port 
ircetor of Houston, Tex.; and E. P. Cowley, Superintendent of 
‘ulf, Colorado and Santa Fe Railway Company. During the 
ss session, E. N. Noyes, a Director of the Society, discussed 

t Society activities. On the last afternoon of the meeting 
up were guests of the Galveston Chamber of Commerce for 
i ‘ tmp on Galveston Harbor. 
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Student Chapter News 


ALABAMA POLYTECHNIC INSTITUTE 


In the course of the past year the Alabama Polytechnic Institute 
Student Chapter held several interesting meetings. Upon these 
occasions the students heard talks on various current engineering 
topics. These were given by members of the faculty and the Chap- 
ter. Also, a lecture on map making was presente] by Thomas B 
Chambers, Resident Engineer for Robert L. Totten, Inc., of Au- 
burn, Ala. 


BUCKNELL UNIVERSITY 


Several illustrated lectures furnished by the Society were en- 
joyed by the Bucknell University Student Chapter during the 
year. Upon other occasions the members were addressed by fellow 
students and by members of the faculty. In January a trip was 
made to New York City for the purpose of attending the Annual 
Meeting of the Society. 


Cooper UNION 


The Cooper Union Student Chapter reports an attendance of 
400 at the five meetings held during the past year. Upon these 
occasions the members were privileged to hear such well known 
engineers as R. L. Williamson, of the Aluminum Company of 
America; Ole Singstad, Chief Consulting Engineer on Tunnels for 
the Port of New York Authority; and Gilbert D. Fish, a con- 
sulting engineer of New York, N.Y. On May 16 a business and 
social meeting was held at the Dixie Hotel in New York, and on 
May 27 a visit of inspection was made to the Brooklyn Bridge. 


DREXEL INSTITUTE 


The Drexel Institute Student Chapter has enjoyed several 
contacts with the Philadelphia Section of the Society during the 
past year, including an inspection trip to various Philadelphia 
improvements recently completed. In the prize competition 
conducted by the Philadelphia Section for the best Student Chap- 
ter papers, the Chapter won two of the three prizes offered and 
two of three honorable mentions. The Chapter also sent a delega- 
tion to attend the Fall Meeting of the Society, held at Atlantic 
City early in October. In January it gave a Materials Testing 
Laboratory demonstration during the Drexel “Open House,’’ and 
in April sponsored a Civil Engineers’ Night. Altogether, 15 
meetings were held by the Chapter. 


DvuKE UNIVERSITY 


On April 27 and 28, the Duke University Student Chapter, in 
conjunction with the student chapter of the American Institute of 
Electrical Engineers and the Duke University Society of Mechani- 
cal Engineers, sponsored an “Engineering Open House."’ There 
were over 900 present at this event. During the past year the 
Chapter has held four regular meetings, with a total attendance of 
89. These were addressed by student members. On other occa- 
sions motion pictures were shown. 


GEORGE WASHINGTON UNIVERSITY 


There were eight meetings held by the George Washington 
University Student Chapter during the past year, with a total 
attendance of 112. These were addressed by various faculty 
members of the engineering department of the university, whose 
subjects ranged from battleship construction to the Florida hurri- 
cane of 1928. In January an Engineers’ Ball was given. 


GEorGIA SCHOOL OF TECHNOLOGY 


Numerous educational and social activities have engaged the 
Georgia School of Technology Student Chapter during the past 
school year. These activities have included illustrated lectures, 
inspection trips, motion pictures, and the annual informal dance 
held every year to further engineering and social contacts. On 
May 1 the Chapter met with the Georgia Section of the Society. 
An unusual number of meetings have been held, and these have 
been widely attended. Included among the speakers were Moses 
E. Cox, of the Georgia State Highway Department, and J. H. 
Johnston, consulting engineer for the Georgia Public Service 
Commission. 
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HARVARD ENGINEERING SOCIETY 


The past school year has been one of notable activity for the 
Harvard Engineering Society Student Chapter. In all, 15 meet- 
ings were held, with a total attendance of 486. Early in May 
Lazarus White, President of Spencer, White and Prentis, Inc., of 
New York, N.Y., gave a series of illustrated lectures on the applica- 
tion of new theories of earth pressures as applied to the design of 
foundations and underpinning work. Two major meetings were 
held, to which all the members of the university were invited. 
One of these meetings was addressed by L. J. Johnson, Professor of 
Civil Engineering at Harvard University; the other by Allston 
Dana, Engineer of Design for the Port of New York Authority. 
Perhaps the most outstanding event of the year was a six-day 
excursion to New York City, which took place early in April and 
included an inspection of all the major engineering projects be- 
tween Cambridge and New York. 


NEWARK COLLEGE OF ENGINEERING 


The annual report of the Newark College of Engineering Student 
Chapter indicates that the past year has been one of interest and 
activity for the membership. In October a trip was made to the 
Newark Air Port and the Port of Newark; and in April, 38 members 
of the chapter attended a meeting of the Metropolitan Section 
held in New York, N.Y. At the meetings, a wide range of engi- 
neering subjects was discussed by such well known engineers as 
M. R. Sherrerd, Chief Engineer of the New Jersey State Water 
Policy Commission, and Chester Mueller, Principal Assistant 
Engineer of the Newark Department of Public Affairs. Motion 
pictures of current construction projects were shown at some of the 
meetings. 

Dakota STaTeE COLLEGE 


During the fall semester the North Dakota State College Student 
Chapter held three of its meetings in conjunction with the other 
professional societies in the engineering school of the university. 
At the other meetings held during the year, illustrated lectures, 
supplied by the Society, and speakers furnished the entertainment. 
In all, there were nine meetings and an attendance of 211. 


Onto NORTHERN UNIVERSITY 


Semi-monthly meetings of the Ohio Northern University Student 
Chapter have been held during the past year. These events have 
been very well attended, and various faculty and student members 
have given lectures on timely engineering subjects. Outside 
speakers were M. H. Hendriks, District Engineer of the Ohio 
Paving Brick Association; R. H. Randall, President and Chief 
Engineer of R. H. Randall and Company, of Toledo, Ohio; and 
L. H. Gardner, of the Ohio Corrugated Culvert Company, of 
Cleveland 

Ouro STATE UNIVERSITY 


The annual report of the Ohio State University Student Chapter 
states that the members enjoyed six dinner meetings during the 
year. Among the engineers who spoke on these occasions were 
the following: J. R. Burkey, Chief Engineer of Bridges, Ohio 
State Highway Department; B. M. Brock, of the Carnegie Steel 
Company; and Robert Hoffmann, of the Department of Public 
Works of the City of Cleveland. On May 9, 1933, the Chapter 
had the honor of entertaining Alonzo J. Hammond, President of 
the Society, who discussed the subject, ‘The Federal Works Pro- 
gram.”’ There were approximately 100 present at this meeting, 
the largest attendance of the year. 


Turts COLLEGE 


Illustrated lectures on engineering subjects of current interest 
have been enjoyed by the Tufts College Student Chapter during 
These were presented by mem- 


the school year just completed. 
In all, four meetings were 


bers of the Chapter and the faculty. 

held, with a total attendance of 117. 
UNION COLLEGE 

All of the meetings held by the Union College Student Chapter 

during the past school year were addressed by outside speakers. 

These sessions have attracted unusually large audiences. David 

C. Coyle, consulting engineer of New York, N.Y.; Frank P. 
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McKibben, consulting engineer of Black Gap, Pa.; S. D. Sarason, 
Professor of Civil Engineering at Syracuse University; and Andrew 
Vogel, Engineer in Charge of the Plant Engineering Departmen: of 
the General Electric Company, were prominent on the list of 
speakers. 


UNIVERSITY OF AKRON 


The March meeting of the University of Akron Student Chapter 
was a joint session with the local student branch of the American 
Society of Mechanical Engineers. The speaker of the occasion 
was Ralph Cole, President of the Canton Malleable Iron Company, 
of Canton, Ohio, who gave an interesting illustrated address on the 
subject of malleable iron. The Chapter held several other inter. 
esting meetings in the course of the past school year. 


UNIVERSITY OF ARIZONA 


During the recently completed school year the University of 
Arizona Student Chapter has held ten meetings, at which there 
was a total attendance of 270. Motion pictures on the manufac. 
ture of steel, arc welding, riveting, and construction work on 
Boulder Dam were shown at some of these meetings. At others 
interesting speakers were heard on a variety of engineering sub- 
jects. 


UNIVERSITY OF ARKANSAS 


A series of student lectures on Boulder Dam was enjoyed by 
members of the University of Arkansas Student Chapter at meet- 
ings held during the fall semester. Other timely engineering 
topics were discussed by members of the Chapter and faculty at 
subsequent meetings, and motion pictures were shown upon some 
occasions. Informal smokers also attracted several enthusiastic 
gatherings. Two trips were made to the Veterans’ Hospital at 
Fayetteville for a general inspection of construction, and during 
the week of May 28 to June 3 the members were in Chicago, 
inspecting the engineering features of the World’s Fair. 


UNIVERSITY OF CALIFORNIA 


Various interesting speakers addressed the meetings of the 
University of California Student Chapter held during the past 
semester. Included among these were the following: Fred C 
Scobey, Senior Irrigation Engineer in the U.S. Department of 
Agriculture, Berkeley, Calif.; R. E. Davis, Professor of Civil 
Engineering at the University of California; and B. M. Woods 
Professor of Mechanical Engineering at the university. 


UNIVERSITY OF CINCINNATI 


On May 3 the University of Cincinnati Student Chapter was 
invited by the Cincinnati Section of the Society to a dinner meet- 
ing, at which the guest of honor was Alonzo J. Hammond, Presi- 
dent of the Society. President Hammond spoke on the value of 
Society membership. Among the speakers at other meetings held 
by the Chapter during the year were H. D. Loring, of the Ferro 
Construction Company, of Cincinnati, and Professor Von Schilich- 
ten, of the geology department at the university. 


UNIVERSITY OF FLORIDA 


Discussion of numerous engineering subjects and the showing of 
lantern slides, furnished by the Society, occupied most of the ses- 
sions held by the University of Florida Student Chapter in the past 
school year. These meetings were addressed by several members 
of the faculty as well as by members of the Chapter. In Octobera 
special meeting was held for the purpose of welcoming the freshmen 
and explaining to them the advantages of membership in the 
Chapter. 


UNIVERSITY OF IDAHO 


Regular monthly meetings have been held by the University of 
Idaho Student Chapter during the past school year. Among 
those whom the membership has been privileged to hear upon such 
occasions are the following: Ivan C. Crawford, Dean of the Col 
lege of Engineering of the University of Idaho; H. T. Evans, 
District Engineer, Department of Public Works, State of Idaho 
and Joseph A. Murphy, Resident Bridge Engineer in the same 
department. 
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Engineering Events in Brief 


ITEMS OF INTEREST 


Civil Engineering for 
October 


AcTUATED BY a desire to improve its 
trafhe facilities and at the same time to 
create public works for the relief of the 
unemployed, the City of Richmond, Va., 
has borrowed money from the Recon- 
struction Finance Corporation to build 
several bridges. These are to be operated 
as toll bridges until the loan is amortized. 
In an article to appear in the October 
issue, S. C. Jemian, Assoc. M. Am. Soc. 
C_E., deseribes the bridges under construc- 
tion and the reasons for the adoption of 
the design of each. The article is of 
double interest: first, as a practical ex- 
ample of the application of public works in 
creating jobs for idle men; and second, for 
a description of the unique features in- 
corporated in the design of these rein- 
forced concrete bridges. 

On the morning of May 6, 1932, the cry 
of ‘Fire’ brought the fire-fighting facili- 
ties of the City of New York to the Chelsea 
Pier of the Cunard Line in the Hudson 
River at 13th Street. Before the fire was 
extinguished three days later, the pier had 
burned to the water line and required 
complete rebuilding except for the founda- 
tion piles. How the tangled mass of 
concrete and structural steel superstruc- 
ture, and the pump, piping, and boilers 
were cleared away and a new pier erected 
on the old wooden piles in record time is 
told in an article by R. T. Betts, M. Am. 
Soc. C.E. The pier was rebuilt in eight 
months at a cost of $837,000, and the 
Aquitania made the first regular docking 
at the new pier on January 10, 1933. 

Water for irrigation in Southern Cali- 
fornia is perhaps more efficiently used 
and produces greater returns for the ex- 
penditure involved than in any other 
part of the United States. The combina- 
tion of fertile soil and scarcity of water 
makes this true. Early Californians, 
dependent upon surface run-off, suffered 
severely from droughts, and steps were 
taken to augment the scanty rainfall by 
the development of springs and artesian 
wells’ Large and continuous overdrafts 
on the underground supply have dried 
up the springs, and ‘nearly all the artesian 
wells have long ceased to flow. In a 
paper on the ‘“‘Cost and Value of Water in 
Southern California,”’ Franklin Thomas, 
M. Am. Soe. C.E., traces the history of 
the development of water sources for irri- 
gation and domestic consumption and 
compares the rising costs in this section of 
l¢ country with those in other parts of 
the United States. 


In studying some shear phenomena in 
loaded soil masses, Dimitri P. Krynine, 
M. Am. Soe. C.E., has used methods 
similar to these adopted by Dr. A. Nadai 


in | ‘periments on metals, except that 
m« uls formed the experimental ma- 
tert Professor Krynine’s tests convince 
hin it, while a natural soil mass does 


not act as an elastic body, it may acquire 
elastic properties under heavy pressure. 
The results of his recent tests and con- 
clusions will appear in the October issue of 
ENGINEERING. 

The characteristics of the hydraulic 
jump as phenomena of running water are 
usually determined for unit widths of wide 
channels. For restricted channels of 
other than rectangular cross section the 
solutions are more complicated. In an 
article on ‘“The Hydraulic Jump in Stand- 
ard Conduits,” J. C. Stevens, M. Am. Soc. 
C.E., presents formulas for the height of 
the jump in triangular, trapezoidal, para- 


bolic, and circular conduits. Methods for 
determining the energy losses in the jump 
for each form of conduit are also given. 
Photo-elasticity as a means of analyzing 
stresses in structural members is being re- 
vived after decades of disuse. Since engi- 
neers are now using the method quite 
generally, it seems appropriate to publish 
an article that will enable those less famil- 
iar with the method to correctly interpret 
the meaning of the contour-like bands of 
light which appear in photo-elastic pic- 
tures. Such an article has been written 
for the October Crvu. ENGINEERING by 
Thomas H. Evans, Jun. Am. Soc. C.E. 


The Relation of the Founder Societies 
to the Library 


Address Delivered at a Joint Meeting of the Founder Societies and the 
United Engineering Trustees Boards in Chicago on June 27, 1935 


By H. P. 
PRESIDENT, AMERICAN INSTITOTE OF ELECTRICAL ENGINEERS 


Tue ENGINEERING Societies Library is 
one of the most important cooperative ac- 
tivities of the four national societies of 
civil, mining, mechanical, and electrical 
engineers. As a composite, thoroughly in- 
dexed, and conveniently arranged library, 
developed from the individual libraries of 
these four societies, it is well prepared to 
serve effectively in virtually the entire field 
of engineering. 

Each society, in the development of its 
technical publications, has constantly en- 
deavored to supply to its members the 
most desirable technical material originat- 
ing in its own division of engineering, and 
has thus enabled them to keep in close 
touch with technical progress of the types 
in which they are especially interested. 
No society can, however, hope to supply 
all the technical material, even in its own 
division, which its members desire. By 
their cooperative support and development 
of a single library of large proportions, the 
engineering societies have made readily 
accessible to their members the world’s 
best engineering books and periodicals, and 
the cost to each society has been moderate. 

The thousands of members of the so- 
cieties who are able to visit the library find 
a reading-room service of high type, which 
assists them in locating quickly the specific 
information desired, and adequate, com- 
fortable quarters in which to do their read- 
ing. The appreciation with which these 
opportunities are regarded is shown by the 
number of readers recorded in 1932, 
32,882, an increase of 17 per cent over the 
number for 1931. 

The service bureau is prepared to study 
information in written form, such as 
photostats, reports on searches, and trans- 
lations. Thus it meets the needs of many 
members, regardless of their location, who 
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do not have access to a good engineering 
library or who do not find it convenient to 
do their own library work. Although it is 
necessary to charge for the major items 
of work done by the bureau, it also answers 
many inquiries for specific bits of informa- 
tion for which no charge can be made. 
The service bureau is especially helpful to 
the staffs of the Founder Societies in 
answering many inquiries for various 
types of information which they refer to 
the library. Thus it renders a very im- 
portant service to the society members and 
saves the time of staff members who other- 
wise would find it necessary to search for 
the desired information. 

The book-lending service of the library 
enables members located anywhere to bor- 
row virtually any current American en- 
gineering book at a charge of five cents 
per day plus transportation charges 

In 1932, 70 searches and 138 translations 
were made; 24,675 photoprints were sup- 
plied to 3,041 persons; 250 books were 
borrowed by 207 persons; letters were 
written to 3,519 members; and 7,830 
items were added to the permanent book 
collection. 

This brief outline emphasizes the im- 
portance of maintaining the joint facilities 
now offered by the library and of further 
acquainting the members of the societies 
who are unable to visit it, with the services 
which can be secured by mail. The possi- 
bilities of this type of service have been 
only partially realized. It is hoped that 
the four societies and The Engineering 
Foundation will be able to maintain the 
library on a basis at least equivalent to the 
present, and that as soon as conditions 
permit, its services will be expanded in 
such directions as will be most beneficial 
to the members of the societies. 
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Another Degree Conferred 


In tHe Juty and August issues of 
Crvm ENGINEERING were published items 
listing the members of the Society who had 
recently been awarded honorary degrees 
Since these lists were published, informa- 
tion concerning another member similarly 
honored has reached Society Head- 
quarters, as follows: 

Epwarp H. Rocxwetit, M. Am. Soc 
C.E., Doctor of Engineering, Worcester 
Polytechnic Institute 


NEWS OF ENGINEERS 


From Correspondence and Society Files 


Secer, until recently irriga- 
tion engineer of the J. G. White Engi- 
neering Corporation, Don Martin Proj- 
ect, Camaron, N.L., Mexico, is now 
connected with the Middle Rio Grande 
Conservancy District, New Mexico, as 
resident engineer on the El Vado Dam 


FerRAND S. formerly assis- 
tant to the division engineer of the Ameri- 
can Bridge Company, has been made 
assistant division engineer. 


Epwarp P. Bascock has opened offices 
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in Ridgefield, Ill., as a consulting engineer. 
He was formerly principal assistant engi- 
neer for I. F. Stern of Chicago, III. 


A. F. JouNnson has taken a position with 
the U.S. Bureau of Public Roads in 
Detroit, Ore. 


G. DonaLp Kennepy has become con- 
nected with the Michigan State Highway 
Department, with headquarters in Lan- 
sing, Mich. 


Puitip C. Nasu, who for the past four 
years has been executive director of the 
League of Nations Association, has re- 
signed that post and accepted the presi- 
dency of the University of Toledo, at 
Toledo, Ohio. 


A. C. Lege has become associated with 
the W. S. Lee Engineering Corporation in 
Charlotte, N.C. 


Le Roy O. Hines, who has been county 
engineer of Princess Anne County, with 
headquarters at Princess Anne, Va., is 
now resident engineer of the Virginia 
State Department of Highways, at Halifax, 
Va. 


C. Z. Overstreet has become asso- 
ciated with the Sdo Paulo Tramway Light 
and Power Company, of S&éo Paulo, Brazil. 


Vor. 3, No... 


R. M. MBRRIMAN is now connected 
with the Metropolitan Water District o 
Southern California, with headquarter, 
at Indio, Calif. 


Ropert W. Appett has resigned hic 
position as instructor of civil engineering 
at the Sheffield Scientific School, Ya) 
University, to accept an appointment a; 
Assistant Professor of Building Cop. 
struction on the Thompson-Starret; 
Foundation at Union College, Schenec. 
tady, N.Y. 


HERBERT KENNETH MURNER is now 
working for the Six Companies Inc, op 
Boulder Dam, Boulder City, Nev. 


E_mer A. BENDER has returned to the 
employ of the Vang Construction Com. 
pany of Pittsburgh on the new Allegheny 
River Lock No. 3. 


JoserH SORKIN has been promoted from 
Bridge Draftsman to Bridge Designer 
in the Department of Public Works of 
Nebraska, at Lincoln, Nebr. 


Jost D. Justin, formerly Hydro 
electric Engineer of the United Gas 
Improvement Company, has opened an 
office for the practice of his profession at 
246 South Fifteenth Street, Philadelphia, 
Pa. 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, Deaths, and Resignations 


From July 10 to August 9, 1933, Inclusive 


ADDITIONS TO MEMBERSHIP 


Ancett, Lester (Jun. ‘33), Three 
Mile Bay, N.Y. 

Arxtns, Roperr Bover (Jun. '33), Asst. Constr 
Engr., Aronberg-Fried Co. (Res., 219 Eleventh 
St., 5.W.), Washington, D.C 

Arxinson, Georce Les (Jun. 32), With State 
Highway Dept. (Res., 1908 Wolfe St.), Little 
Rock, Ark 

Bargkspate, Henry Compron (Assoc. M. 
Asst. Engr., State of New Jersey, New Jersey 
State Water Policy Comm., 714 Trenton Trust 
Co. Bidg., Trenton, N.J 

Beacnam, Jack Gartinoron (Assoc. M., °33), 
City Engr. and Supt. of Water Works, Box 
522, Athens, Ga 

Brown, Epoar Greoson (Assoc. M. '33), Junior 
Engr., U.S. Engr. Office, War Dept., Care, 
U.S. Army Engrs, 410 Old Customhouse, 
Detroit, Mich 

Brownett, Futter (Assoc. M. 
Asst. Engr., U.S. Engr. Office, St. Paul, Minn 

CiarK, Epwarp Saannon (Jun. '33), County 
Highway Surv, Otsego County, East Worces- 
ter, N.Y 

Coorer, Franxiin (Jun. '33), 3732 West 
46th St., Cleveland, Ohio 

Huon Joserm (Assoc M "33), 
Constr. Engr Western State Penitentiary, 
Bellefonte (Res., Pleasant Gap), Pa. 

Doverass, Argpen Heman (M Mar., 
Water Dept. and Supt., Sewage Disposal, 
Wichita Falls, Tex 

Ateerr Raten (M. °33), Vice-Pres., 
Pittsburgh Testing Laboratory, 1330 Locust 
St., Pittsburgh, Pa 

FRIEDLANDER, Mortimer AttMan (Jun. ‘32), 
535 Parkside Ave., Brooklyn, N.Y. 


Hatnes, Dorsey Donap (Assoc. M. Instr., 
Dept. of Civ. Eng., Univ. of Kansas (Res., 
2042 New Hampshire St.), Lawrence, Kans. 

Hut, Georce (Assoc. M. *33), Gen. 
Mer., Parker Machine Works (Res., 4367 
Central Ave.), Riverside, Calif 

Hut, Crawrorp (Jun. '32), 3436 Fifth 
Ave., South, Minneapolis, Minn. 

Houtsrrom, Gunnar Evcens (Jun. Instr., 
Civ. Eng., Worcester Poly. Inst., Worcester, 
Mass 

KAVANAGH, THOMAS CHRISTIAN (Jun. 181 
East 104th St., New York, N.Y 

Kerrie, Kenata Austin (Jun. °33), Superv. 
Engr., South Charleston Constr. Div., Carbide 
& Carbon Chemicals Corporation (Res., 2112 
Kanawha St.), Charleston, W.Va. 

Leste, James Boorn, Jr. (Jun. °33), Junior 
Engr, U.S. Waterways Experiment Station 
(Res., 927 Bowmar Ave.), Vicksburg, Miss. 

MacGerroor, Ross Epwarp (Assoc. M. ‘'33), 
46 Primrose Ave., Floral Park, N.Y. 


TOTAL MEMBERSHIP AS OF 
AUGUST 9, 1935 


Associate Members............ 6,322 

Corporate Members 12,117 
Honorary Members............ 18 
2,964 
113 
5 

Total 15,217 


McInnes, Joun Paxton (Assoc. M.'33), Instru 
mentman, Office of City Engr. (Res, 70 
South St.), Toledo, Ohio. 

Mazzora, Louis (Assoc. M.’33), 1624 Seventy 
eighth St., Brooklyn, N.Y. 

Mownonose, Nacano (M. '33), Director, Experi 
ment Station of Public Works, Home Dept 
Japanese Govt.; Prof., Civ. Eng. Dept 
Tokyo-Imperial Univ. Naimusho-Dobokusln 
kensho, Hongo-ku, Komagome, Tokyo, Japas 

Piper, Crayron LeRoy (Assoc. M. °33), Engr 
City of Toledo (Res., 4526 Eastway), Toledo 
Ohio 

Ripenour, Crype Ormer (Jun. °‘33), With 
Columbia Eng. and Management Corporatios 
(Res., 2771 Shaffer Ave.), Cincinnati, Olio 

Rosertrs, Water FriepGen (Jun. 206 
North Meridian St., Indianapolis, Ind 


Rumsey, Morpen (Assoc. M. 
County Supt. of Highways, Niagara Count) 
Court House, Lockport (Res., 9311 Buffak 
Ave., Niagara Falls), N.Y 

Sanpers, Leanper, Jr. (Jun 
Junior Engr., Met. Water Dist. of Southers 
California, Banning, Calif. 


Scurogeper, WaLTeR (M. ‘33), Ass 


Bridge Engr., State Highway Dept Res 
2129 South 5th St.), Springfield, Ill 
Srevper, Fioyp (Jun. "33), Res. East 


State Highway Comm., Div. 5 (Res., 217 Nort 
8th St.), La Crosse, Wis. 

Stmson, Atpen Eart (Assoc. M. °33), Cb 
Engr., Morse Boulger Destructor Co, 2! 
East 42d St., New York (Res., 7141 June 
Forest Hills), N.Y. 


Syxes, Roy James (Jun. °33), 1500 South 5t 
Francis, Wichita, Kans. 
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exman, Lewis Jacop (Jun, °33), Junior 
r. US. Bureau of Reclamation, Denver, 


MeMBERSHIP TRANSFERS 


Barnes, Georoe Eric (Jun. "23; Assoc. M. 
M33), Head, Dept. of Civ. Eng., and Prof., 
Hydr. and San. Eng., Case School of Applied 
Science, Cleveland, Ohio. 

Beacor?, Herman Matrusw (Assoc. M. ‘26, 
M. '33), Vice-Pres., Brader Constr. Corpora 

tion, 551 Fifth Ave., New York (Res., 4515 
twelfth Ave., Brooklyn), N.Y. 

rown, CHANNING Botton (Jun. Assoc 
M. ‘24; M. °33), Structural Engr., Duke 
Power Co. (Res., 1324 Berkeley Ave.), Char- 
lotte, N 

-eawrz, WALTER Anton Henry (Assoc. M. 
M. °33), Asst. to Gem. Mgr., Ferrocarril Ter- 
minal Central de Buenos Aires, Estacion Feder- 
ico Lacroze, Buenos Aires, Argentine Repub- 


uc 

Seroce Josernm (Jun. "30; Assoc. 
M. 33), Asst. Engr., New York and Queens 
Elec. Light & Power Co. (Res., 191-05 State 
St.), Flushing, N.Y. : 

Grover, Newest, Artuur (Jun. "28; Assoc. 
M. °33), Draftsman, State Dept. of Highways 
Res., 116 Frederick St.), Sam Francisco, Calif. 

Hormes, Harotp Rustine (Assoc. M. ‘25; 
M. "33), Chf. Field Engr., Bureau of Sewers, 
City Hall (Res., 2734 North Stowell Ave.). 
Milwaukee, Wis. 

Hooper, Ermer Guy (Assoc. M. '21; M. °33), 
Prof. of Hydraulics, New York Univ., 18lst St 
and University Ave., New York, N.Y 


Jones, Henry Macy (Assoc. M. "23; M. '33), 
Civ. Engr., 906 California State Bidg., Los 
Angeles, Calif. 

Joun~n Anperson (Jun. "22; Assoc. M 
‘24; M. Editor, Transit Journal, McGraw- 
Hill Pub. Co., 330 West 42d St.. New York, 
N.Y. 

Morrison, Water Gorpon (Jun. "27; Assoc 
M. '33), Care, West's Rotinoff Piling & Constr 
Co., Regent House, Kingsway, London, 
W.C.2, England. 

Netson Samuset Batowrw (Jun. ‘27. 
Assoc. M. °33), Asst. Field Engr., Dept. of 
Water and Power (Res., 251 South Larchmont 
Boulevard), Los Angeles, Calif 

Nixon, Sam Ap (Jun. "30; Assoc. M. '33), Care, 
Office of Coll. Archt., Agri. and Mech. Coll 
of Texas, College Station, Tex. 

Ross, Conwrap Mitton (Assoc. M. "26; M. °33), 
Civ., San., and Constr. Engr., Box 1175, Charles- 
ton, W.Va. 

Rumere, Georce Berryt (Jun ‘26; Assoc. M 
"33), Asst. Engr., Albright & Friel, Inc. (Res., 
1805 Cheltenham Ave., West Oak Lane), 
Philadelphia, Pa. 

Sper Oswaitp (Jun ‘19; Assoc. M. ‘22; M. 
33), 528 Hopkins Ave., Redwood City, Calif 

Wacensr, Freperick (Jun. ‘31; 
Assoc. M. '33), Asst. Hydr. Engr., U.S. Geo- 
logical Survey, 801 Loan and Exchange Bidg., 
Columbia, 

Witaetm, Frepverick Epwarp (Assoc. M. ‘24; 
M. °33), Associate Engr., U.S. Bureau of Re- 
clamation (Res., 2279 Krameria St.), Denver, 
Colo 

Witson, Munsey (Assoc M. ‘28 
M. °33), Chf. Structural Engr, F. E. Giesecke, 
Norwood Bidg., Austin, Tex 


REINSTATEMENTS 


Hearty, Freperitc Georos, Assoc. M., reinstated 
July 19, 1933 

Srres, Atvorp, M., reinstated July 17, 
1933 
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RESIGNATIONS 


Norman Bovp, Jun., resigned July 25 
1933 

Houston, Lawrence Anprew, Jun., resigned 
July 20, 1933 

McCowocuts, Wuttam Roperr, Jun. resigned 
July 19, 1933 

Sutitvan, Eomunp Carey, Assoc. M., resigned 
July 10, 1933 

Tayior, Gornam Anprew, M., resigned July 11, 
1933. 

Waocstarr, Joun Perry, Assoc. M., resigned 
July 12, 1933 

Werner, Avoust Joun, M., resigned July 19, 
1933 


Deatus 


Baxter, Jounw Cricuron. Elected M., July 11, 
1927; died July 27, 1933. 

Beennan, MICHARL Elected Assoc 
M., Apr. 16, 1918; died Jume 11, 1933. 

Covcnor, Maurice Elected Assoc 
M., Nov. 1, 1905; M., Jume 2, 1908; died 
June 29, 1933 

Davis, Artuur Powe... Elected Assoc. M., 
June 7, 1893; M., Oct. 4, 1899; died Aug. 7 
1933 

Finesaum, Harry Jacos. Elected Assoc. M 
Nov. 25, 1919; M., Jan. 18, 1932; died July 4, 
1933 

MULLEN, CHARLES AUGUSTINE Elected Assoc 
M., Nov. 27, 1917; M., Jume 6, 1921; died 
July 13, 1933 

Orts, Elected M., July 3, 
1895; died July 9, 1933. 

Waker, Letanp Ross. Elected Assoc. M., 
Nov. 9, 1920; M., July 16, 1928; died June 
23, 1933. 

Youne Otiver Earie. Elected Jun., June 6 
1911; Assoc. M., Mar. 4, 1913; died July 1933 


Men Available 


These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New York, and 


San Francisco. The Service is available to all members of the contributing societies. 
offices, and the fee is to be found on page 97 of the 1953 Year Book of the Society. 
Employment Service, 31 West 39th Street, New York, N.Y. Employers should address replies to the key number, care of the New 


A complete statement of the proc edure, the location of 
To expedite publication, notices should be sent direct to the 


York office, 


unless the word Chicago or San Francisco follows the key number, when the reply should be sent to the office designated. 


CoNSTRUCTION 


Grapuatrs Crivm Enocrneer; Jun. Am. Soc. 
CE 27; married; one child. Licensed con- 
struction engineer and land surveyor in New Jer- 
sey. Passed first year of law school in New Jer- 
sey Qualified to teach engineering subjects in 
secondary schools. Will take anything reason- 
able D-198 


Crvm Encrnesr; Jun. Am. Soc. C.E.; 28; 
ingle; B.S. in C.E., New York University, 
1928: 5 years general engineering experience, 
especially industrial, building, and road construc- 
i supervision of such; also surveying, esti- 
mating, and engineering reports. Desires posi- 

any of these capacities, field or office work 
Location, vicinity of New York State. Avail- 
4 mmediately. C-4704. 


PERINTENDENT OF ConsTRUCTION; M. Am 
soc. CLE experienced in bakery and brewery 
truction, handling all physical problems for 
the owner's end or contractor's; able to 

tak mplete charge. C-7840. 


INBSR-ESTIMATOR ON CONSTRUCTION; M. 

soc. C.E.; 30; married; desires to locate 
ntractor; 10 years experience on rein- 
oncrete, steel, and masonry structures 
oimmaterial. Salary will be a secondary 
ration. C-5673. 


DESIGN 


TURAL Desiongsr; Jun. Am. Soc. C.E.; 
ege graduate; married; 3 years experi- 


ence on design of hydraulic structures, including 
dams, pumping plants, locks, marine ways, 
bridges, culverts, and buildings. Excellent com- 
puter and estimator and capable of writing intelli- 
gent engineering reports. Will go anywhere at 
any reasonable salary. D-2430. 


Santrary Encinesr; Assoc. M. Am. Soc. 
C.E.; Mem. A.W.W.A. and Penn. Sewage Works 
Assn.; 38; married; Cornell graduate; experi- 
enced in all phases of water works and sewerage 
design and construction; has been connected with 
at least 30 water works and sewerage projects; 
active student; can handle design or construc- 
tion with a minimum of supervision. C-6422 


Crvm Enocrnesr; Assoc. M. Am. Soc. C.E.; 
graduate C.E.; 33; married; 10 years experience 
in design of reinforced concrete and structural 
steel bridges, steel plants, blast furnace, skip 
bridges, indeterminate structures, heavy founda- 
tions. Writes and speaks German and French 
perfectly. Suitable man for foreign work 
Available at once. Location and salary secon- 
dary. D-2019. 


Santrary Enotneer; Assoc. M. Am. Soc 
C.EB.; 25; married; B.S. in C.E. and M.S. in 
sanitation; 6 years with official departments of 
health; 4 years with consulting engineers on 
water supply, water purification, sewerage, and 
sewage treatment. B-8539. 


Grapuatrse Enocinger; Assoc. M. Am. 
Soc. C.E.; 9 years varied structural experience; 
drafting, design, surveys, and construction. De- 
sires position in field or office in any capacity 


with opportunity to use ability. Sales-engineer- 
ing or instructorship also considered. C-2605 


SrrucruRat ENGrnger; Assoc. M. Am. Soc. 
C.B.; 36; married; graduate; 13 years experi- 
ence in drafting, designing, and estimating of 
industrial buildings of structural steel, rein 
forced concrete, and timber construction. Famil- 
iar with foundation design. Assistant engineer 
designing for vehicular tunnels. Capable of 
checking design and details on construction draw- 
ings. B-7650 


STRUCTURAL DESIGNER AND SaLes ENGINEER 
M. Am. Soc. C.E.; 39; married; graduate C_E 
licensed; 18 years experience in structural de 
signing, managing steel fabricating plant, and 
selling Large acquaintance among architects 
engineers, builders, and contractors in northern 
New Jersey. A-5489. 


Srructurat Enctneer; Assoc. M. Am. Soc 
C.E.; graduate of Polytechnical University 
1919, C.E. degree Extensive experience in 
statically indeterminate structures and arches 
Engineering since graduation; 8 years with fore 
most concern, designing power plants, transmis 
sion lines, industrial buildings, wind-bracing 
tall buildings. Recently in charge of design of 
several! toll bridges R.F.C. project.) B-5176 


Crvm Srreucrurat Enctnesr; M. Am 
Soc. C.E.; graduate; licensed. Over 20 vears 
experience in the detailing, designing, estimating 
and fabrication of structural steelwork for al! 
classes of structures; indus*rial plants, hydro 
electric developments, commeicial garages, service 
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stations. Specifications, obtaining bids, letting 
contracts, supervision of office and field forces 
B-2835. 


Crvm Enorvesr; Assoc. M. Am. Soc. C.E 
37; married; graduate, state licenses; 10 years 
experience, surveying, design, and construction 
Railroad, highway, parkway, harbor, and tall 
building projects. Completely familiar with 
the design of rigid-frame bridges, reinforced con- 
crete or steel, single or multiple span, square or 


skew. Available immediately D-1496 
EXecurIvE 
Srrevucrurat Enwornesre Execurive; M. Am 


Sec. CE 45; married; long successful record 
in steel fabricating business in connection with 
estimating, designing, pricing, and sales as well 
as district representation in Ohio and western 
Pennsylvania for a leading concern Has exten- 
sive trade acquaintance. Available immediately 
C-.5005 

Srevucrurat Destonger; Assoc. M. Am. Soc 
C.E 34; 8 years experience in design, drafting, 
and construction of structural steel, reinforced 
concrete, and timber structures in engineering 


offices; layout and development of industrial 
plants; location absolutely immaterial. Avail- 
able at present. Speaks Russian. D-119 


Crvm Enorvesr; Assoc. M. Am. Soc. C.E.; 
graduate of University of Virginia, 
16 years experience on surveys and 
developments, 
plants, housing 
appraisals 3 


40 single 
M.A., C.E 
construction of 
transmission lines 


hydro-electric 

industrial 
developments, estimating, and 
years in Chile’ Now employed, but can fill 


better position Available on two weeks notice 


to present employer. Speaks Spanish. Will go 
anywhere. C-5318 

Parent Arrorney; Assoc. M. Am. Soc 
C.E Capable of organizing and managing 


patent department University graduate Pro 
fessional engineering degree Member of New 
York Bar Registered U.S. and Canadian patent 
attorney Broad husiness experience; 5 years 
patent experience with old established patent 
law firm and patent department of large cor- 
poration B-1819 


Crvu Enorverer; Assoc. M. Am. Soc. C.E.; 36; 
single; licensed New York State and New Jersey; 
C.E. degree; 1 year production engineering; 11° /: 
years civil engineering, last 6 years in responsible 
charge. Desires work in production or engineer 
ing department of large company or with water 


works A-962 


Execurive Assoc. M. Am. Soc. C.E.; civil 
engim uu; registered; graduate of University of 
Michigan; 21 years experience, topographic sur- 
veys, hydro-electric development, highway sur- 
veys, construction, maimtenance last 3 years in 
responsible charge of organization and administra 
tion of right-of-way division for State Highway 
private property 
Available immediately D- 


Department, condemnation 
Good organizer 
2437 

JUNIOR 


Tuntor ENGINESR; Jun. Am. Soc. C.E.; 
25; graduate of University of Missouri, B.S. in 
C.E l year sewer construction, field and office; 
” desires position 
References 


Available 


months railroad experience; 
with consulting or sanitary engineer 


upon request Location immaterial 


immediately C-7529 
Tuntor Enornesr; Jun. Am. Soc. C.E 22; 
single; B.S. in C.B., California Institute of 


Training includes knowledge 
Desires employ- 


rechnology, 1932 
of shorthand and typewriting 


ment of any sort Location immaterial. Avail 
able immediately D- 2369 

Civm ENGINBER jun. Am. Soc. C.E.; 25; 
B.S. in CLE single; 7 years experience in water 


works and building construction. Excellent 
draftsman Available now Location and sal 
ary open D-2211 


Enotmnesr; Jun. Am. Soc 
C.B.; 27: married; major in economics; regis- 
tered professional engineer; 3 years in highway 
work; desires business position requiring engi- 
neering training D-2368 


Grapuate Civil 


Civi, ENGINeER Jun. Am. Soc. C.E 23; 
single; B.C._B., Polytechnic Institute of Brooklyn 
1932 0 months as transitman, estimator, and 
assistant to construction engineer 6 months as 


construction engineer responsible charge of 


engineering work in construction of reinforced 
concrete floor arches for five three-floor state 
buildings. Also did timekeeping Desires work 
with contractor. Location immaterial. Avail- 
able immediately. D-2386. 


Crvm Enornser; Jun. Am. Soc. C.E.; 21; 
single; B.S. and M.S. in C.E., Georgia School of 
Technology; little experience during summers; 
teaching or railroad work preferred; good drafts- 
man. Salary secondary to chance for advance- 
ment. Location immaterial. D-2202 


Juntor Encrngeer; Jun. Am. Soc. C.E.; 24; 
single; graduate of University of Colorado; 
B.S. (A.E.), 1932; M.S. (C.E.), 1933; desires 
position in any branch of civil or architectural 
engineering. Available immediately. Location 
immaterial. D-2401 


Crvm Enotneer; Jun. Am. Soc. C.E.; 32; 
single; B.S. in C.E 1927; 3 years as instru- 
mentman, computer, inspector, and in charge of 
party on surveys and construction of concrete 
highways and appurtenances; 2 years drafting 
and general office work in consulting sanitary 
engineer's office; 1 year assisting on appraisal 
of water works. Available immediately. C- 
1421. 


Civm Enocrneser; Jun. Am. Soc. C.E.; 27; 
single; C.E. and D.C.E. from Rensselaer Poly- 
technic Institute; 1 years experience teaching 
mathematics and drawing; 4 years experience 
as assistant to professor in summer surveying 
Desires work in any branch of civil 
engineering —preferably structural—field or office. 
Available immediately D-2390 


Civi. Enctrneer; Jun. Am. Soc. C.E.; 23; 
single; graduate of Rensselaer Polytechnic 
Institute; 1 years experience as assistant engi- 
neer in Building Construction; 1 month on 
bridge construction. Field knowledge of book- 
keeping Estimating. Good draftsman. Sur- 
veying. Computations a specialty. Excellent 
understanding of Italian. Speaks French. Will- 
ing to learn. Good references. Available now. 
Location immaterial. D-2423. 


courses 


MISCELLANEOUS 


Enoinegsr; Assoc. M. Am. Soc. C.E.; 31; 
very meat appearance; conversational ability; 
desires personal contact work; 10 years experi- 
ence bridges, road building, estimating design. 
Working knowledge mechanical practice. Very 
neat systematic office man. As second choice, 
interested in drafting work. Would consider 
selling Available immediately. Go anywhere 
including foreign countries D-2398 


SALES 


Sates MANAGER AND INDUSTRIAL ENGINEER; 
M. Am. Soc. C.E. Successful record coordinat- 
ing sales and production, market determinations, 
personnel organization, and management. Spe- 
cialist in mechanical handling of materials. Ex- 
perienced in all types of construction work and 
materials. Pacific Coast preferred but not es- 
sential. B-4219 


TEACHING 


Civm Enormvesr; M. Am. Soc. C.E.; 15 
years of locating, construction, and design of 
railroads in Russia; 4 years of teaching applied 
mechanics, differential and integral calculus in 


China; 3*/« years of research in United States; 
commands German, Russian, French; desires 
teaching, research, designing, or consulting 


Location immaterial. D-2399 


Crvm Encrvnegsr; Jun. Am. Soc. C.E.; 27; 
single; master’s degree in C.E., Cornell Uni- 
versity; 3 years experience with steel com- 
panies and general contractors; 3 years experience 
in all classes of surveys, including triangulation 
and hydrography. Desires teaching, engineer- 
ing, or surveying position. Location immaterial 
Salary secondary. “384. 

Crvm Enocrnser; Jun. Am. Soc. C.E.; 28; 
married; B.S. in C.EB., Michigan State. Experi- 
ence highway and railway relocations—cost 
and design; design and construction of marine 
structures; acquainted modern factory convey- 
ors; with Corps of Engineers, U.S. Army, 4'/s 
years; executive experience. Desires position 
with consulting engineer or teaching. Excellent 
references. Available about September 1. Lo- 
cation immaterial. D-2425. 


position 
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RECENT BOOKS 


New books of interest to Civil Engineers, 
donated by the publishers to the Engi. 
neering Societies Library or to the Society’; 
Reading Room, will be found listed here. 
A comprehensive statement regarding the 
service which the Library makes available 
to members is to be found on page 87 of the 
Year Book for 1933. These notes regard. 
ing the books are taken from the books them. 
selves, and this Society is not responsible 
for them. 


— 


ANALYSIS AND Desion or Sree. Srrvucrures 
By A. H. Fuller and F. Kerekes. Ames, Iowa, 
Power Press, 1933. 451 pp., illus., diagrs. 
charts, tables, 10 X 6 in., cloth, $5. 


A textbook for undergraduate students of civil 
and architectural engineering, based upon the 
courses given by the authors at the University 
of Iowa. The material is presented from the 
viewpoint of the student undergoing his first ex- 
perience in structural work, as a connecting link 
between class work in mechanics and engineering 
work in the field and office. Problems are used 
extensively 


From Pian TO Reatiry. New York, Regional 
Plan Association, 1933. 142 pp., illus., tables 
maps, 11 X 9 in., cloth, $2 


This report supplements the study of communi- 
cation facilities and land uses published by the 
Regional Plan Association in 1929 by describing 
the development of the metropolitan region dur- 
ing the intervening four years. Present needs 
are considered 


Muttiete-Lens AERIAL CAMERAS IN MAPPING 
By the Technical Staff of the Fairchild Aerial 
Camera Corporation. New York, Fairchild 
Aerial Camera Corporation, 1933. 176 pp 
illus., diagrs., charts, tables, 6 X 9 in., cloth 
$5 


This treatment of the subject was planned 
especially for the engineer. It emphasizes points 
that will enable him to know when, how, how 
economically, and with what results this method 
of photography may be applied to procuring 
map data. The production of the photographs 
and their conversion into maps for various engi- 
neering needs are thoroughly covered, and the 
final chapter includes information on the planning 
or direction of aerial mapping missions. 


PRINCIPLES OF INDUSTRIAL ORGANIZATION. By 
D.S. Kimball. 4ed. New York and London 
McGraw-Hill Book Company, 1933. 460 pp 
illus., charts, tables, 9 X 6 in., cloth, $4 
The scientific background of production and 

the methods and mechanisms of management 

that have been devised to control it are clearly 
and concisely presented in this textbook for 
engineering students. 


Pusiic Uriirres AND THE By W. A 


Prendergast. New York and London, D 
Appleton-Century Company. 379 pp., tables 


8 X 6in., cloth, $3. 

The former chairman of the Public Service 
Commission of the State of New York presents 
a timely discussion of utility companies in general 
and electric utilities in particular. Such contro 
versial questions as the “power trust,"’ holding 
companies, valuation, rates, regulation, and pub 
lic ownership are considered fully. 


Reat Estate APPRAISAL AND VALUATION 
By P. W. Kniskern. New York, Ronald Press 
1933. 4532 pp., charts, tables, 9 X 6 in., cloth 
$6. 

The economic and other principles that contro! 
value in real estate and simple, practical methods 
of applying these principles to specific cases 
Tueory anp Business Cycies. By 

H. L. McCracken. New York, Falcon Press 

1933. 270 pp., charts, 9 X 6 in., cloth, M 

In the first book of this volume the embodied 
value theory is examined critically. The second 
book treats the commanded value theory  * 
similar way, while the third book discusses t* 
problem of business equilibration. The work © 
a timely discussion of pressing problems. 
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FFICIALS of 195 Water Depart- to use cast iron pipe for water mains. 

ments throughout the United The long life of cast iron pipe has 
States report that the average mainte- saved and is saving millions of dollars 
nance cost per mile per year of cast of municipal funds. The low main- 
iron pipe is less than one-third the aver- tenance cost of cast iron mains adds 
age cost of any other material. Officials to these savings. One of the ways to 
of 49 additional Water Departments reduce municipal costs is to install 
report no maintenance cost whatever on needed water works improvements now 
cast iron water mains. One of the and take advantage of the benefits of the 
ways to keep down municipal costs is National Recovery Act. 
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The Cast Iron Pipe Research Association, Thos. F. Wolfe, Research Engineer, 309 Peoples Gas Building, Chicago, Ill. 


CAST IRON PIPE 
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CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Civil Engineering Subjects from Magazines 
in This Country and in Foreign Lands 
Selected items from the current Civil Engineering Group of the Engineering Index Service, 29 West 39th 


Street, New York, NY. 


leading technical libraries of the world. 
guages are received by the Library and are read, abstracted, and indexed by trained engineers. 


Every article indexed is on file in The Engineering Societies Library, one of the 
Some 2,000 technical publications from 40 countries in 20 lan- 


With the 


information given in the items which follow, you may obtain the article from your own file, from your local 


library, or direct from the publisher. 


Photoprints will be supplied by this library at the cost of reproduc- 


tion, 25 cents per page, plus postage, or technical translations of the complete text may be obtained at cost. 


BRIDGES 
AnUTMENTS 

for Short-Span Bridges 

struction, vol. 11, no. 125 


Economy in Abutment Design 
Roads and Road Con- 
May 1, 1933, pp. 144- 


147 Advantages of vertical beam abutments 
safety simplicity of design and construction 
uniform distribution of bearing pressure pre 


vention of creep; economy desgen of vertical 
beam abutment: footing design; tabulated com- 
parison of designs 

Concrere Arch, AUSTRALIA Grey Street 
Bridge, Brisbane, A. E. H. Frew. Concrete and 
Constr. F.ng., vol. 28, no. 6, June 1933, pp. 354- 
464 Design and construction of highway bridge 
1,634 f. long, consisting principally of three main 
arches of 238-ft epan, carrying a roadway 40 ft 
wide; concrete cylinders take thrust from 90-ft 
arch; piers of viaduct; surface finish; lighting 


Denmark. Great Danish Rail and Road 
Bridge Ry. Ener., vol. 54, no. 640, June 1933, 
pp. 164 and 165. Contract signed by Dorman, 
Long and Company and Danish State Railways 
for the construction of: combined rail and road 
bridge across Storstroemmen, about 2 miles in 
length: emaller bridge over the Masnedsund, 
1/e mile in length; and some 9 or 10 km of rail 
and road, including bridge approaches 

Froors. Irving Open-Mesh Bridge Decking 
Engineering, vol. 135, no. 3517, June 9, 1933, p 
636 Irving Iron Works Company, Long Island 
City, N.Y have produced pattern of open 
mesh in which all joints are staggered; meshing 
consists of longitudinal reticulated bars 

Go.tpen Gate. Golden Gate Bridge Work 
Makes Progress. Eng. News-Rec., vol. 111, no. 1, 
July 6, 1933, pp. 7 and 8 Progress report on the 
construction of piers and anchorages: subaqueous 
blasting and excavating for south pier San 
Francisco anchorage site excavation; batching 
plants for truck-mixers 
Lirr, ConsTrrRucrion Builds New Tennessee 
River Bridge Ry. Age, vol. 94, no. 24, June 17, 
1933, pp. 858-860. Vertical-lift span, 204 ft 4'/: 
in. long, is the primary feature of a new steel 
truss bridge, with a total length of 1,571 ft, across 
the Tennessee River at Danville, Tenn., com- 
pleted late in 1932 by Louisville and Nashville; 
posumets foundations: erection on falsework; 
eatures of lift span and operating control 

ONTARIO Englehart Bridge Over White 
River Carries Ferguson Highway, |]. S. Leitch 
Can. Engr., vol. 64, no. 24, June 13, 1933, pp. 5-8 
Design and construction of steel-truss highway 
bridge 800 ft total length 160-ft maximum 
span; construction of foundations; steel erection 
methods; bank protection 

Prees, Gate Bripor. Main Piers 
and Fender, Golden Gate Bridge, F. W. Crocker 
Western Construction News and Highways Bldr., 
vol. 8, no. 11, June 10, 1933, pp. 263-269 Con- 
struction of the San Francisco pier of the Golden 
Gate Bridge, 1,100 ft offshore, consisting of a 
footing course 90 by 185 ft in plan and 50 ft deep, 
and a concrete pier base 94 [t high, top area being 
65 by 134 ft construction of Marin Pier con 
sisting of a concrete base block 80 by 160 ft in 
plan and 10 ft deep; shaft 54 ft high; base area 
72 by 149 ft; top 65 by 134 ft 

Pires, Woopen, Concrete ENCASEMENT 
Conerete Jackets Protect Timber Piles Exposed 
to Sea Water, |. W. Barnswell, Jr. Concrete 
vol. 41, no. 6, Jume 1933, pp. 3-5. Practice of 
South Carolina Highway Department extends 
life of timber along sea coast working procedure 
and tabulation of cost data: concrete protecting 
jackets seem to offer one of the most effective 
means of checking depredations of marire pests. 
procedure followed in encasement of piles 

Pirate Grreoer, Construction. Rolling 400- 
Ton Railway Span Into Position from Falsework, 
G. B. Taylor Eng. News-Rec., vol. 110, no. 24, 
lume 15, 1933, p. 775. Erection of new plate- 
girder span, weighing 400 tons, carrying tracks 
of the New Vork, New Haven, and Hartford 
Railroad over Connecticut state highway No 
108, at Buckland, Conn.: falsework and grillage 
arrangement used in rolling into position 


Reconsrruction. Methods of Reconstructing 
Old Steel Bridges, C. A. Melick. Roads and 
Streets, vol. 76, no. 6, June 1933, pp. 236-239 and 
242-244 Stringer spacing and capacity; in- 
creasing stringer capacity; strengthening floor 
beams and truss members; repairing and raising 
truss shoes; widening truss bridge. 


Sreet, Corrosto~n Prevention. Fightin 
Corrosion in Bridge Maintenance, W. R Roof 
Ry. Eng. and Maintenance, vol. 29, no. 7, July 
1933, pp. 323-325. Laboratory tests demon- 
strate the strength of welded connections of 
wrought iron plates to steel members and point 
to the advantage of using them in reinforcing 
work; effect of brine drippings; test specimens 


BUILDINGS 

EarTHovuake Errecrs. Survey of Long Beach 
Earthquake Damage, C. D. Wailes, Jr., and A. C. 
Horner Western City. vol. 9, no. 6, Tune 1933, 
pp. 7-10. Study of structural features of dam- 
aged and non-damaged buildings demonstrating 
the necessity for designing new buildings to resist 
lateral force and making existing structures as 
safe as is economically feasible 

Exuretrion Crrcaco. World's 
Fair Buildings. Construction Methods, vol. 15, 
no. 6, June 1933, pp. 18-21. Review of new 
materials and methods of construction; founda- 
tions; steel framing; deck construction: roofs 
exterior wall coverings; interior wall and ceiling 
covering; ventilation; special features 


Orrice Toronto. Construction 
Details of New Million-Dollar Office Building 
of Toronto Hydro-Electric System. Eng. an 
Contract Rec. (formerly Contract Rec.), vol. 47, 
no. 26, June 28, 1933, pp. 625, 627, 629, and 631- 
637 Design and construction of a 9-story L- 
shaped office building occupying a lot 156 ft by 
250 ft deep; architecture and layout; structural 
design; mechanical equipment; boilers; heating 
system, air conditioning; plumbing; electrical 
system, elevators 


CITY AND REGIONAL PLANNING 

MaAPPrIne Notes on Development of Carto- 
ere oe Representation of Cities, M. I. Fead 
Geographical Rev., vol. 23, no. 3, July 1933, pp 
441- 436 Development from early times; per- 
spective and horizontal plans; some early maps 
of Jerusalem sixteenth and seventeenth century 
maps: beginnings of conventionalization; ground 
plan in nineteenth century; morphological and 
functional ground plans; modern trends in city 
maps 

Planning Geneva, Switzer 
land, P. Bradley. City Planning, vol. 9, no. 3, 
July 1933, pp. 103-113. Description of city 
having a population of 140,000; conflicts between 
railway and highway: official plan for reconstruc- 
tion of Quartier St. Gervais; reconstruction of 
right bank; housing 

Tennessee. Tennessee Valley Development 
Mfrs. Rec., vol. 102, no. 6, Jume 1933, pp. 14-17. 
Outline of projects of rec ently organized Tennes- 
see Valley Authority; power possibilities; ni- 
trate plants; Cove C reek power dam; power re- 
sources of Tennessee River basin; raw materials 
for diversified industrial development. 

Water Works. Water Supply in Relation 
to City and Regional Planning, M. Pirnie 
Water Works and Sewerage, vol. 80, no. 6, June 
1933, pp. 189-191. Dual use of rights of way 
and conserved water-supply areas; abandonment 
of water works because of inadequate or polluted 
supplies zoning as applied to water-supply 
construction; pay-as-you-go plan of public works 
construction public works as balance wheel 
in maintaining employment. 


CONCRETE 

AGGREGATES RAILROAD TRANSPORTATION. 
Ageregate-Production Data Show Trend to 
Motor-Truck Transportation, H. H. Hughes, 
A. T. Coons, F. G. Tryon, and F. E. Berquist 
Pit and Quarry, vol. 25, no. 9, May 1933, pp 
17 and 18. Data assembled by the U. S. Bureau 


6 


of Mines revealing the relationship of railroad 
shipments of aggregates to total production. as 
well as estimates of 1932 production of sand and 
gravel and crushed stone 


Anatysis. Testing for Diatomaceous FE arth, 
J. L. Heitzman and A.S. Peiper. Eng. News-Re 
vol. 110, no. 25, June 22, 1933, p. SOL. Micro. 
scopic method of determining the presence of di- 
atomaceous earth in concrete, involving the dis 
integration of concrete by rapid cooling from high 
temperature. 

Cement, Fineness. How Fineness of Cement 
Affects Strength of Concrete, W. E. Corbett 
Concrete, vol. 41, no. 6, June 1933, pp. 8 and 9 
Percentage of fine flour controls strength of ce. 
ment; greater fineness also improves workability 
detailed tests on subject needed; practical limita. 
tion to degree of fineness. 


Construction. Truck-Mixed Concrete for 
Golden Gate Bridge, A. G. Darwin. West. Con- 
struction News and Highways Bldr., vol. 8, no. 11 
June 10, 1833, pp. 269-272. Handling of aggre. 
gates, mixing procedure, and distribution of con- 
crete; Marin and San Francisco batch plant 


Dyeing Stone and Concrete 
Concrete Bldg. and Concrete Products, vol. § 
no. 6, June 1933, p. 1056. Review of old and 
new recipes. 

Forms. What Pressure on Concrete Forms’ 
Concrete, vol. 41, no. 6, June 1933, pp. 6 and 7 
Long-used pressure diagram of F. R Shunk be 
lieved much too severe; modern cement shortens 
time of initial set; acceptance of E. B. Smith's 
formula urged 

HaNpDutnc. Demoistured Air Aids Madden 
Dam Content, A. J. Ackerman. Eng. News-Rec. 
vol. 111, no. 1, July 6, 1933, pp. 11-13. Handling 
difficulties caused by annual rainy season of eight 
months in Canal Zone overcome by using sealed 
steel silos, pneumatic transportation, and de- 
moistured air; trucks for hauling cement 


Reapy-Mrtxep Concrete PLANTS, NEBRASKA 
Wins General Acceptance of Its Product in Two 
Years of Operation. Pit and Quarry, vol. 25 
no. 9, May 1933, pp. 23 and 24. Design, opera- 
tion, and equipment of the central concrete mixing 
plant of the Ready-Mixed Concrete Company 
Lincoln, Nebr.; product is employed in every 
type of construction; plant is of all-steel-and 
concrete construction. 

REINFORCEMENT, ANCHORAGE. Tests of An- 
chorages for Reinforcing Bars, C. J. Posey 
Unie. lowa—Siudies' in Eng.—Bul., Three New 
Series, no. 257, Aug. 15, 1923, 31 pp. Report on 
experimental investigation to find an anchorag: 
giving high ultimate values of spirally reinforced 
hooks, but without their tendency toward exces- 
sive slip; comparison of load-slip curves for hooks 
of different radii but the same length of embed 
ment; comparison of load-slip curves for straight 
embedments. 


CONSTRUCTION INDUSTRY 

Costs. Unit Prices—Eleven Levee Sections 
Mississippi. Eng. News-Rec., vol. 110, no. 24 
June 15, 1933, pp. 793 and 794. Unit costs bic 
on construction of Mississippi River relief levees 
in the Upper Yazoo district; also on 2.6 miles of 
asphalt airport runway of the Shushan A:port 
New Orleans, La. 


DAMS 

AvusTrRatta. Mount Bold Storage Adelaide 
Metropolitan Water Supply, H. J. O. Eaton and 

A. Farrent. IJnsi. Engrs Australia 
vol. 5, no. 5, May 1933, p. 175. Discussion © 
paper previously indexed from issue of February 
1933 

Concrete Gravity, LONDONDERRY, [RELAN® 
Altnaheglish Dam, Londonderry, W. Um" 
Concrete and Constr. Eng., vol. 28, no. use 


1933, pp. 381-390. Design and constructios © 

curved concrete-gravity water supply dam: aot 

130 m. maximum height; layout of cons _ 
in 


plant; contraction joints; pressure-relic! 
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Ris Eaton Wash Debris Dam near 


pasadena, EB. C. Eaton West. Construction 
Vv nd Highweys Bldr., vol. 8, no. 11, June 10, 
262. Gravel-fill structure—52 ft maxi- 
‘suc neight, 1,500 ft long—to be built by the 


ngeles County Flood Control District. 


Jormnts. Note sur la forme des 
™ de contraction dans les barrages a gravité, 
4 naud innales des Ponts ef Chaussees, 
Technique) vol. 1, no. 1, Jan-Feb. 1933, 
2-59. Design of contraction expansion 
for gravity dams, with special reference to 


off form of joint; review of French practice 
- mmary of observations on joints of French 
masonry dams 


Geeat Brrrarmy. Features of Construction of 
Ryburn Dam, J. N. Wood. Surveyor, vol. 83, 
159, June 9, 1933, p. 603; see also Water and 
Water Eng., vol. 35, no. 419, Midsummer 1933, 
: 51-360 discussion) 361-368 Design and 


x 


onstruction of curved concrete gravity water- 
supply dam, maximum height 121 ft, located near 
Ripponden, Yorkshire; layout and plant; con- 
creting gantries; concrete proportions and test- 
ng contraction joints; cementation of cut-off 
trench underdrains; valve shaft; filter house 


and gage basins. Before Inst. Engrs. 


HooveR Dam Proyect, CONSTRUCTION. 
Handling 2,000,000 Cu Yd of Excavation at 
Hoo ver Dam Eng. News-Rec., vol. 110, no. 24, 
lune 15, 1933, pp. 776-780. Rock from canyon 
walls and river-bed gravel moved out by truck 
feet and trains; cofferdam construction coordi- 


nated with excavating program; daily ak 
reaches 7,200 truckloads, or about 38,0 
vd. stream-bed excavation. 


Masonry, Rarsinc. Heightening of Aswan 
Dam. Engineer, vol. 155, no. 40388, June 2, 
1933, pp. 542-545 and supp. plates. In 1912 


frst heightening, which brought capacity up 
2400 million cu m was completed; work on 
econd heightening was begun in November 1929; 


various phases of work of raising dam; recon- 
struction of lock system; costs 


FLOOD CONTROL 

Cura. Northern River Problem in China, 
S. Eliassen issn. Chinese and Am. Enmars 
lournal, vol. 14, no. 3, May 1933, pp. 21-28 
General review of flood conservancy problems of 
Northern China; climatic and geologic factors. 
In English.) 

Hecena, Concrete Wall Replaces Levee 
at Helena, Ark, H. V. Pittman. Eng. News-Rec., 
vol. 110, no. 24, Jume 15, 1933, pp. 780-784. 
Old 1914 levee surmounted by concrete wall, 
with sheet-pile cut-off down to 60-ft depth, is 
substituted for enlarged 1928 section levee; 
wall design and construction procedure; method 
and cost of driving steel sheet piling; cost of 
constructing 3,161 ft of concrete flood-protection 
wall on the Mississippi River. 

Mississtppt River. New Plans for the Mis- 
sissippi. Eng. News-Rec., vol. 110, no. 25, June 
22, 1933, pp. 795-801. General review of present 
program; stabilization and capacity increase; 
rectification and slope regulation; model-experi- 
ment attack on river problems; floodway ques- 
tions; channel straightening by cut-offs; de- 
tritus movement; revetment investigations; 
spur-dike contraction works. 


FOUNDATIONS 

Pite Drivinc. Development of Modern Pil- 
ing Technique, C. Helsby. Civ. Eng. (London), 
vol. 28, no. 323, May 1933, pp. 173-177. Ke- 
view of pile-driving practice, especially in Great 
Britain 

UnperPInninGc. Cliff-Dwellers of 1000 A.D. 
as Underpinning Experts, B. Hamilton and 
F A. Kittredge. Eng. News-Rec., vol. 110, no. 
24. June 15, 1933, pp. 774 and 775. Primitive 
engineering effort made by early American cliff- 
dwellers to brace up a detached cliff section 
weighing 30,000 tons that threatened their 
pueblo, in Chaco Canyon National Monument. 


HYDRO-ELECTRIC POWER PLANTS 
Canapa. Considerations Governing Loca- 
hen of Hydro-Electric Developments on Upper 
“t Maurice River, C. R. Lindsey. Eng. Journal, 
ol 16, no. 7, July 1933, pp. 293-300. Hydro- 
electne possibilities in stretch of St. Maurice 
River on which the difference of level is 630 ft 
‘nS miles; geological history and characteristics 
of river and its drainage basin; photographic 
methods of topographic surveying; 


electrical 

methods used to determine the depth of bedrock 

on Gam sites; plans for six developments with a 

tota ‘pacity of over 1,000,000 hp. Before 
Eng. Inst. Can 

Gri Brirarxn. Severn Barrage Scheme. 


Ma Market, no. 1689, March 17, 1933, pp. 
15, 16, and 30. Previously indexed from Engi- 
neersne. April 7, 1933 


HYDROLOGY, METEOROLOGY, AND SEIS- 
M APHY 
RNIA. Engineers and Geologists Find 
Interest in Results of Recent California 
ke. Ot Weekly, vol. 69, no. 11, May 


29, 1933, pp. 33-35. Notes on effect of earth- 
quake of March 10, 1933, at Huntington Beach, 
Long Beach, and Seal Beach orifice meters 
acted as seismographs; one meter chart record 
at Hungtington Beach indicated disturbance two 
days before the major shock arrived; geological 
data; little damage done in wells 

EARTHQUAKES, CALIFORNIA Destructive 
Earthquake Motions Measured for First Time, 
N. H. Heck and F. Neumann. Eng. News-Rec., 
vol. 110, no. 25, June 22, 1933, pp. 804-807. Re- 
production of high accelerations in Long Beach 
earthquake as shown by a strong-motion accelero- 
graph at three stations in Southern California. 


Snore Protection. Save the Golden Band 
of Ocean Beaches, V. Gelineau. Eng. News-Rec., 
vol. 110, no. 24, June 15, 1933, pp. 765-771 
Value of New Jersey ocean beaches; physics of 
beaches; destruction of beaches and methods of 
beach protection; details of bulkhead and jetty 
construction of timber pile and cribwork, with 
stone fill, employed for beach protection on the 
New Jersey coast; types of seawalls, mostly 
stone and concrete. 


INLAND WATERWAYS 

REGULATION. Regulation of Colorado River, 
Cc. C. Elder. Am. Water Works Assn.—Journal, 
vol. 25, no. 6, June 1933, pp. 793-802. Analysis 
of the regulating effect PP storage at Boulder 
Dam on the flow of the Colorado River; objec- 
tives of regulation; discharge records; Colorado 
River silt; rate of settling of silt; Colorado River 
dissolved solids. 

Rivers, Improvement. New Plans for Mis- 
sissippi. Eng. News Rec., vol. 110, no. 26, June 
29, 1933, pp. 838-842. Hydraulic efficiency of 
tortuous channel! of the Mississippi improved by 
a series of artificial channels cutting off river loops; 
model tests controvert old beliefs as to danger 
of cut-offs to channel regimen; cut-off tradition; 
experimental studies; construction program. 


IRRIGATION 

CANALS, Destcn. Mathematics of Canal Fall 
Cistern, T. Blench. indian Eng., vol. 95, no. 21, 
May 27, 1933, pp. 412-414 Mathematical 
analysis of fundamentals for the design of 
stilling basins, downstream of canal drops, and 
weirs; determination of downstream depth re- 
quired to ensure that the energy which would 
cause damage is used up in standing wave; rules 
for design 

Supan. Sudd Region of Nile, H. E. Hurst 
Engineer, vol. 155, no. 4039, June 9, 1933, p. 586. 
Sudd is a word applied to masses of swamp vege- 
tation, grass reeds, papyrus, etc., which occasion- 
ally block some of the tributaries of the White 
Nile; possible projects on the Upper Nile for 
storing silt-free water to meet future increases 
of summer cultivation. Before Roy. Soc. Arts 


Texas. Irrigation in Lower Rio Grande 
Valley of Texas, E. J. Foscue. Geographical 
Rev., vol. 23, no. 3, July 1933, pp. 457-463. Non- 
technical review of recent developments, with 
special reference to its international aspects; 
statistical data. 

Werrs, Drviprnc Watts. Dividing Walls, 
R. K. Varma. IJndian Eng., vol. 93, no. 22, 
June 3, 1933, pp. 436-438. Mathematical analy- 
sis of principles of the design of dividing walls 
upstream of regulating weirs, with special refer- 
ence to weirs having ends not at the same level 


LAND RECLAMATION AND DRAINAGE 


Iraty. Le opere di completamento della 
bonifica di Valdichiana, A. Rampazzi 7 
dei Lavori Pubbdlici, vol 70, no. 12, Dec. 1932, p 
1025-1033, 6 supp. pp. and 1 supp. plate. Ga. 
pletion of Valdichiana land reclamation project, 
developing since 1840 


MATERIALS TESTING 


Cortumns, Concrete. Fifth Report on Col- 
umn Tests at Lehigh University, I. Lyse. Am 
Concrete Inst.—Journal, vol. 4, no. 9, June 1933, 
pp._ 433-442. Continuation of report indexed 
in Engineering Index 1931, p. 314: and 1932, p. 
281; tests on amount of load reinforced concrete 
column will sustain indefinitely; load deforma- 
tion diagram; stress-strain curve for tension 
rods; effect of percentage of spiral reinforcement 
on ultimate strength of columns saving 4 per cent 
longitudinal reinforcement; fast loading; time 
effect; deformation of column under sustained 
load; effect of release of load 


Srresses, ANALysts. Effect of Local Hetero- 
geneity on Stress Distribution in Solids, K. Se- 
zawa. Engineering, vol. 135, no. 3520, June 30, 
1933, pp. 695-696. Study of the problem of 
stress distribution in a body having cylindrical or 
spherical heterogeneity and subjected to tension 
or compression. 


MUNICIPAL ENGINEERING 

AMUSEMENT PARKS, Eouirpment. World's 
Fair Aerial Cars Travel on Cables from Skyway 
Towers. Construction Methods, vol. 15, no. 6, 
June 1933, pp. 34-36. Development of skyway 
project consisting of transporter suspension 
bridge with a 1,850-ft span crossing a lagoon and 
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exposition buildings; rocket cars travel at a speed 
of 520 ft per min on a horizontal rope tramway, 
more than 200 ft above the ground; tramway sys- 
tem; suspension system; eclevators 


PORTS AND MARITIME STRUCTURES 


Carco Equipment. Modern Siteve- 
doring Reduces Costs, H. B. Madison. World 
Ports, vol. 21, no. 7, May 1933, pp. 14, 15, and 26 
Notes on conveyors and other equipment for 
handling and segregating local, through, rail, or 
water freight 


Cura. Present Status of Site of Great- 
Northern-Port, Shu-Tlien Li. Assn. Chinese and 
Am. Engrs.—Journal, vol. 14, no. 3, May 1933, 
pp. 1-20. Project of new port on the Gulf of 
Pohai opposite Port Arthur; geographic features: 
climate; communication by land and sea with 
Great-Northern- Port present import and ex- 
port; present status of fishing and salt industries; 
value of land in vicinity; availability of construc- 
tion materials; Great-Northern-Port versus other 
ports. (In English.) 


Corrosion. Deterioration of Structures in 
Sea Water. Engineering, vol. 135, no. 3520, 
June 30, 1933, p. 708. Editorial review of 
thirteenth interim report issued by the Great 
Britain Department of Scientific and Industrial 
Research (published by H. M. Stationery Office, 
price Is. 6d. net), giving detailed information on 
investigations reported upon to committee from 
places all over the world. 


Docks, Sovrnamptron. Southampton Dock 
Extensions. Engineering, vol. 135, no. 3517, 
June 9, 1933, pp. 611-613, and 624, supp. plates 
Scheme adopted was that of reclaiming bay, which 
measures roughly 2 miles by '/: mile at its widest 
part; quay wall will provide berths for eight 
big ships in line; reclaimed area, which amounts 
to about 408 acres, is reserved for warehouses, 
storage areas, etc quay wall consists of a line 
of 146 concrete monoliths sunk to depths varying 
from 71 to 100 ft below quay level in gravel 
bank 


Equipment. Des grues de port avec déplace- 
ment horizontal de la charge durant le mouvement 
de fléche et avec un appareil de pesage admis au 
poingon officiel, F. Riedig. Manutentiion Mo- 
derne, vol. 8, no. 5, May 1933, pp. 5-7. Features 
and performance of port cranes permitting hori- 
zontal displacement of load during elimination of 
sag and provided with weighing equipment 


Groyvnes. Adjustable Screw Pile Groynes 
Engineer, vol. 155, no. 4042, June 30, 1933, pp 
656 and 657. One of the most successful methods 
of preventing coast erosion is use of groynes, new 
type of low groyne has been patented, known as 
Du-Plat-Taylor adjustable groyne consisting of 
planks and screw piles 

Sr. Jonn, N.B. Harbor of St. John, New 
Brunswick. Engineer, vol. 155, no. 4042, June 
30, 1933, p. 650. Harbor is preeminently winter 
port; chief commodity is grain; in connection 
with big improvement scheme put in hand in 1928, 
access to port for shipping is being much im- 
proved. 

Tokyo, JaPpan. Harbor Development at 
Tokyo, W. H. Clarke, Jr. Far East. Rev, vol 
29, no. 4, April 1933, pp. 162-167. Historical 
notes; non-technical description of present har- 
bor and outline of new port construction, which 
will cost a total of 33 million yen, including con 
crete arch highway bridge 246 m long. 


ROADS AND STREETS 


Aspnatt Emutsions. Treatment of Road 
Surfaces with Bitumen Emulsions. Engineering, 
vol. 135, no. 3518, June 16, 1933, p. 659. Re- 
sults obtained in curing concrete by means of 
bitumen preparation sprayed on; coating remains 
effective as seal for months after it has been sub- 
jected to traffic; material used is bituminous 
emulsion known as Colas, produced by Colas 
Products Ltd 


Brick. Brick Pavement on Sand-Clay Base 
Roads and Streets, vol. 76, no. 6, June 1933, p. 217 
Construction of brick surface on specially pro- 
portioned mixture of sand and clay as base in 5- 
mile road job in Dougherty County, Georgia 


CaLtrornIA. Twin Pavers, J. S. Burch 
Roads and Streets, vol. 76, no June 1933, pp 
213-217. Equipment used in making progress 
records on the concrete paving of the Bayshore 
Highway in Santa Clara County, Calif.; daily 
paving progress on fabric reinforced job 


Construction. Helping Nature Settle Fills 
in Rhode Island and Ohio, L. F. Livingston. 
Contractors and Engrs. Monthly, vol. 26, no. 6, 
June 1933, pp. 27 and 28. Methods of blasting 
for the construction of highway fills in swampy 
ground in Rhode Island and Ohio 

Desicn. Wide Boulevard—Its Design and 
Control, J. R. Bibbins. Eng. News-Rec., vol 
110, no. 25, June 22, 1933, pp. 808-810. Long- 
time view on certain phases of economics involved 
in wide boulevard design; economic city planning, 
transportation technic, and financial limita 
tions; comparative traffic features of proposed 
Lake Front: Drive, Chicago, with eight free lanes, 
and Michigan Avenue with four free lanes; rail 
versus motor 
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Advertise 


The National Industrial Re- 
covery Bill is in operation. 


Under its provisions, a vast 
amount of construction will 
go forward. When contracts 
are let, the specified products 
will have the lead. If you 
want your share of this busi- 
ness advertise now while 
plans and specifications are 
being drawn. Advertise— 


To the Leaders 


Tell your story aggressively 
to the leaders of the civil 
engineering profession and 
the construction industry. 
These men draw the plans 
and specify the materials 
and equipment. They and 
their organizations wiil do 
the bulk of the construction. 


Advertise directly to these 
leaders through the one 
publication which caters ex- 
clusively to their interests— 
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r-csaw~er~nc. Illinois Financial Survey. Pub vol. 83, no. 2173 (Special No.), June 15, 1933, Oreration. Results of Three Years of Opera- 
R vol. 14, no. 3, May 1933, pp. 37-51 and p. 768. New discharge lamp with improved tion of Akron Sewage Works, A. B. Backherms 
5 Digest of survey of finances of Illinois in color and higher wattage used in various streets Mun. Sanitation, vol. 4, no. 7, July 1933, pp. 229- 
19 with special reference to highways, con- of Croydon; particulars of installation and equip- 232 and 238. Effects of overloading; perform- 


, by the Bureau of Public Roads and the 
rity of Wisconsin population and as- 
valuation method of obtaining data 
motor-vehicle registration; special as- 

ents: bonded indebtedness; debt service; 

x itures analyzed; sources of revenues; 

aships between taxes, travel, and expendi- 


ape SBPARATION Les passages souterrains 

oitures des Portes Dauphine et de la Vil- 

, Paris, J. Thomas. Génie Civil, vol. 102, 

lune 3, 1933, pp. 516-519. Plans and 

ral details of grade separation structures 

Port of Dauphine and Villette, Paris; the 

Dauphine structvre consists principally of 

nel 250 m long and 13.5 m wide, having an 

41 comerete-arch roof; Villette tunnel is 
1) m long; construction of tunnels. 


Gereat Experimental Work on 
British Reads. Permanent Int. Assn. Road Con- 
ress Bul., vol. 21, no. 84, November-Decem- 
r 1932, pp. 210-218 Extracts from report 
for the year 1931 of Technical Advisory Commit- 
tee on experimental work; Ministry of Transport 
Road Department slippery roads; skidding; 
eorfacing tests on Kingston by-pass; tests on 
cnow- and ice-covered roads; treatment of such 


roaas 
Hionway ADMINISTRATION, Frnanctnc. How 
the Highway Pays—I, R. W. Crum. Eng. News- 
Rec. vol. 110, no. 26, June 29, 1933, pp. 834- 
<36 Liquidation of road costs by taxes; meth- 
. for studying relation between highway ser- 
e costs and earning power as expressed by tax 


returns; annual highway cost; analysis for indi- 
vidual roads; estimated earnings; alternative 
nding plan 


Inpta. Road Surfacing by Mix-in-Place 
Method in India, C. H. Haswell. Roy. Engrs.— 
urnal, vol. 47, June 1933, pp. 242-261, 2 supp 
plates. Survey of Indian practical experience 
with hot-mix process and mix-in-place using cold 
itumen emulsion; lessons learned from experi- 
ments; cost data 
IneLaAND. Evolution of Road Administration 
and Transport in Northern Ireland, J. W. Lee- 
body. Inst. Mun. and County Engrs.—Journal, 
59, no. 26, June 20, 1933, pp. 1450-1458. 
Road finance; road users; road upkeep 
Laws AND Leerstation. Special Provisions 
for Highway Projects Under Public Works Bill. 
Roads and Streets, vol. 76, no. 7, July 1933, pp. 
25¢ 258 Employment lists; subletting or as- 
signing comtract; domestic materials; selection 
of labor wages, hours of employment, and 
onditions of employment; hand-labor methods. 


Low-Cost. Surface Treatment of Topsoil 

Roads, J. S. Williamson and P. F. Critz. Am. 
vol. 48, no. 7, July 1933, pp. 56-58. Ex- 

perimental work of South Carolina State Highway 
Department in the development of inexpensive 
ituminous treatment for use on better class of 
topsoil and sand-clay roads; construction details; 
maintenance and retreatment costs; review of 
onstruction and maintenance practice resulting 
from experiments 

MAINTENANCE AND Repatr. Mechanisation 
Highway Works, A. H. Kennard. Surveyor, 
ol. 83, no, 2159, June 9, 1933, pp. 597 and 598. 
Improvements, surveys, plans, etc.; watching 
and lighting keeping excavations free from 
water, provision of water for works; earth works; 
fencing and walling; drainage; bridges and cul- 
erts; raising covers of manholes, etc. (Con 
cluded 

Marertats, Corron. Cotton Fabric Rein- 
forcement of Road Surfacing. Roads and Streets, 

76, no. 6, June 1933, p. 235. Experience 

f laying cotton fabric membrane between layers 
of asphaltic surfacing on 2'/:-mile stretch of road 
near Baton Rouge, La. 


_Roap Macernery, Visratory. Vibratory 
Finishing Machine for Concrete Pavements, 
V. Reagel. Am. Concrete Inst.—Journal, vol 
‘no. 9, Jume 1933, pp. 391-396. Comparison 
etween vibratory machine and regular-type Ord 
her; condition survey of test sections, after 
pavement had been subjected to traffic for four 
nonths, disclosed no differences in appearance or 
erviceability between vibratory-finished and 
tandard-test sections. 


LS AND Sienattnc. Crossing Gates Re- 
placed by Flashing-Light Signals. Ry. Signaling, 
no. 7, July 1933, pp. 192-194. Street- 
protection at Macomb, IIl., improved by 
1 gates, installing flashing-light signals, 
and hg six streets; part-time-manual con- 
pecial control for station provided; type 
nent used. 


Track. Single-Track Concrete Roads 
| Low-Cost Type. Concrete, vol. 41, 
y 1933, pp. 8 and 9. Roads built of 
concrete used successfully on main 
at local roads; state and local route re- 

t ts; pavement design; construction and 
air nee costs 

Licuttnc, Great Brirarn. Street 
Experiment at Croydon. Elec. Times, 


ment; economies effected by new lighting. 

Surrace Treatment, Catctum CHLORIDE 
Low-Cost Roads and Unemployment Relief, 
R. B. Traver. Pub. Works, vol. 64, no. 4, April 
1933, pp. 27 and 28; (discussion), vol. 64, no. 6, 
June 1933, pp. 31 and 41-42. Experience of 
Onondaga County, N.Y., with calcium chloride 
treatment on gravel roads, as part of unemploy- 
ment relief program; soil stabilization in high- 
way construction through calcium chloride. Be- 
fore Assn. Highway Officials of North Atlantic 
States 

Tar Concrete. Tar Concrete, W. E. Cone 
Surveyor, vol. 83, no. 2161, June 23, 1933, pp 
645 and 646. Design of mixtures; durability: 
defects of fine-aggregate mixtures; conditions 
governing successful application, spreading, and 
rolling. Before Int. Road Tar Conference 


SEWERAGE AND SEWAGE DISPOSAL 

Activatep Stupcr. Contract Process, New 
Method of Artificial Biological Sewage Purifica- 
tion, F. Schimrigk. Sewage Works Journal, vol 
4, no. 3, May 1933, pp. 550 and 551. Translated 
abstract of paper previously indexed from Ge- 
sundheits-Ingenieur, Jan. 28, 1933. 

Cast-Iron Sewers. Cast-Iron Pipe Trunk 
Sewers in Washington Suburban Sanitary Dis- 
trict, R. B. Morse. Water Works and Sewerage, 
vol. 80, no. 6, June 1933, pp. 192-196. Experi- 
ences gained in laying 3,745 ft of 30-in. pipe and 
5.558 ft of 36-in. pipe in the Washington Subur- 
ban Sanitary District; author justifies the con- 
tinued use of cast-iron pipe under present market 
conditions; unit costs of construction; compara- 
tive carrying capacities of sewers 

Cremicat Treatment. Chemical Treatment 
of Sewage, P. G. Lloyd. Surveyor, vol. 83, no 
2158, Tune 2, 1933, p. 578. Advantages of chem- 
ical treatment; combination with biological proc- 
esses; results at Kingston-upon-Thames. Be- 
fore Inst. Sewage Purification 

CHLORINATION Chlorination at Downers 
Grove, Ill, Helps Solve Sewage Works Odor and 
Stream Pollution Problems, H. F Ferguson and 
W. H. Wisely. Water Works and Sewerage, voi 
80, no. 6, June 1933, pp. 200-202 Description 
of Downers Grove, IIL, sewage works, with special 
reference to chlorination equipment; data on 
dissolved oxygen below sewer outfall 

DEARBORN, Micu Chemical- Mechanical 
Treatment of Sewage and Sewage Sludge at 
Dearborn, E. C. Miller. Sewage Works Journal 
vol. 5, no. 3, May 1933, pp. 447-457 Review 
of the sewage treatment practice of Dearborn, 
Mich., sewage disposal plants; plant loadings; 
operation and results 

Deston. Contribution to Design of Grit 
Chambers, H. Blunk. Sewage Works Journal, 
vol. 5, no. 3, May 1933, pp. 509-522. Formula 
for calculating dimensions of grit chambers’ 
settling velocities of sand; design of grit chamber 
with five compartments brought into operation 
consecutively with increasing flow, by means of 
varying outfall weirs, and automatically cut out 
of service with decreasing flow; grit chamber at 
Bochum plant, Germany Bibliography 

Eqourpment. Mechanical Equipment in Sew- 
age Treatment Works, A. P. Folwell. Pub. 
Works, vol. 64, no. 6, June 1933, pp. 21 and 22 
Addenda to previous chapters; grit chambers 
and bar screens; sewage and sludge pumps; 
use of chemical; general operating equipment. 


Granp Raprps, Micn. Study of Ferric 
Chloride Treatment of Sewage at Grand Rapids, 
Mich., E. F. Eldridge and N. G. Damoose 
Water Works and Sewerage, vol. 80, no. 6, June 
1933, pp. 207-210. Report on experimental 
study to determine the efficiency of ferric-chloride 
process under plant conditions also to obtain cost 
data: solids removal; bio-chemical oxygen de- 
mand reductions; reduction of bacteria; sludge 
production; effect on gas production 

InpusTRIAL Wastes. Equitable Adjustment 
of Charges for Treating Trade Wastes—I, 5. T. 
Powell. Am. City, vol. 43, no. 7, July 1933, pp. 
45 and 46. Assessing the cost of the disposal of 
waste products discharged into surface water- 
courses, or into municipal sewerage systems; re- 
sponsibility of industries; disposal by dilution. 


Laws AND LeorstaTion. Recent Court De- 
cisions Which Have Bearing on Validity of Sewer 
Installation, L. T. Parker. Mun. Sanitation, vol. 
4, ao. 7, July 1933, pp. 236-238. Review of re- 
cent decisions of higher courts in the United 
States with reference to the market value of ap- 
propriated land; what assessments may in- 
clude; notice of assessment; rights of contrac- 
tors; etc 

Opor Regulation of Chlorine Ap- 
plication in Sewage Odor Control Work. A : 
Griffin. Water Works and Sewerage, vol. 80, no. 6, 
June 1933, pp. 218 and 219. Methylene blue 
test revealing minimum effective dosage; prac- 
tical demonstrations; relationship between 
chlorination and subsequent changes in sewage: 
comparative operating data of Princeton, N.J., 
sewage plant. 


ance; cleaning nozzles; humus tanks; accumu- 
lated sludge troubles; sludge beds, auxiliary 
drying beds, and lagoons; siphon overflow spill- 
ways and by-passes; analytical data and operat- 
ing cost of entire plant. (Concluded.) 

Stupes. Round Table. Mun. Sanitation 
vol. 4, no. 7, July 1933, pp. 240-242. A practical 
discussion of the contro! and effects of pH on 
sludge digestion; 7.2 to 7.6 is ordinarily consid- 
ered satisfactory; effect of pH values higher or 
lower than these. 

Treatment, Great Briratn. Purification of 
Trade Wastes. Surveyor, vol. 83, no. 2159, 
June 9, 1933, pp. 601 and 602. Acid precipita- 
tion and activated sludge treatment at Halifax. 
grease recovery plant; Copley filtration works 
activated sludge plants. 

STRUCTURAL ENGINEERING 

Arcues, Deston. Unsymmetrical Concrete 
Arches— Determination of Moment, Shear, and 
Thrust at Crown, F. N. Weaver. Boston Sox 
Civ. Journal, vol. 20, no. 5, May 1933 
pp. 99-109, (discussion) 110-114. Outline of 
method based on solution of simultaneous equa- 
tions; derivation of basic equations for deflection 
of curved beams, and horizontal thrust at hinges 
of unsymmetrical two-hinged arch; analysis of 
hingeless arch with fixed ends 

Beams, Contitnvovus. Continuous Beam De- 
sign by Fixed Point Theory, O. Albert Eng 
News-Rec., vol. 110, no. 26, June 29, 1933, pp 
842-844. Outline of graphical process based on 
Culmann method of fixed points, permitting 
construction of moment diagrams for any se- 
quence of span lengths or any condition of load 
ing 

Concrete Stass, Precast. Precast Slabs 
Build Walls and Floors of Large Concrete Resi- 
dence. Concrete, vol. 41, no. 6, June 1933, pp 
14 and 15. Double steel! reinforcements in walls 
and partitions and two-way reinforcement in 
floors are featured; precast pan-shaped units for 
San Antonio residence are made on building site. 


SURVEYING 

Levettnc. Recent Areal Subsidence Found in 
Releveling, H. S. Rappleye. Eng. News-Rec., 
vol. 110, no. 26, June 29, 1933, p. 845. Since 
1920 changes in elevation of as much as 4 ft have 
been discovered over a large area centering around 
San José, Calif., by precise levels just completed; 
all indications that subsidence is still continuing 


TUNNELS 

Bevorum. Shield-Driven Tunnels near Com 
pletion Under Schelde at Antwerp, S. A. Thore- 
sen. Eng. News-Rec., vol. 110, no. 26, June 29, 
1933, pp. 827-832. Article similar in contents 
to several other articles on the same subject in- 
dexed in Engineering Index of 1931, 1932, and 
1933 from Belgian, French, and German publica- 
tions 

Carsson Sinkrno. Difficult Caisson Sinking 
for Vancouver Water Tunnel, W. Smail!l and 
R. M. Wynne-Edwards. Eng. News-Rec., vol 
111, no. 1, July 5, 1933, pp. 9-11 Open dredging 
used to sink caisson 24 ft in diameter and 130 
ft deep; large boulders encountered at 100 ft 
drilled and blasted by diver; caisson, landed on 
sandstone, sealed and pumped out as start of 
400-ft shaft 

CatrrorntaA. Coast Range Tunnel and Bay 
Crossing Nearing Completion in Hetch Hetchy 
Water Development, M. M. O'Shaughnessy 
Water Works Eng., vol. 86, no. 11, May 31, 1933. 
pp. 530 and 531. Progress report on the con- 
struction of the tunnels for the Hetch Hetchy 
water supply of San Francisco, Calif.; method of 
lining tunnels; bay crossing 

CONSTRUCTION, ACCIDENT PREVENTION 
Safety Practices in Tunneling Operations at 
Hetch Hetchy Water-Supply Project, City and 
County of San Francisco, Calif., H. Ash and 
Cc. R. Rankin. U. S. Bur. Mines—Information 
Cir., no. 6726, June 1933, 15 pp. Data based 
upon experience covering the period from Oct. 1. 
1920 to Sept. 30, 1931, inclusive; brief descrip- 
tion is given of tunnels in project; information 
shows relationship of tunneling operations to 
accident occurrence and costs 

Venrcucar, Surrace Treatment. Replace- 
able Sectional Paving for Vehicular Tunnels, A 
Goertz. Am. City, vol. 48, no. 7, June 1933, 
pp. 37-40. Designs and experiments conducted 
under heavy traffic conditions in New York City; 
details of armored brick strips for vehicular tun- 
nel roadways; experiments with brick and steel 
construction; steel-armored brick pavement at 
East Kingsbridge Road; replacement. Before 
Annual Convention of Nat. Paving Brick Assn. 


Sulla impermeabilizzazione 
delle gallerie, G. Pini. Amnnali dei Lavori Pub- 
blict, vol. 71, no. 1, January 1933, pp. 1-44. Re- 
view of Italian practice in waterproofing of large 
railroad tunnels; cost data; text of specifications 
for lining and waterproofing of Vittoria tunnel 
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INDEX TO ADVERTISERS 


ALPHABETICAL 


One of the largest ever built. 


The above dredge was designed, 
built, and delivered afloat— 
ready to go to work—by Ellicott. 
Ellicott dredges are designed by specialists. 


They cost no more to build, they cost far less 
to operate. 


ELLICOTT SERVICE starts before you place the order, 
delivers the dredge complete ready to go to work, and 


AMERICAN BripGe CoMPANY 


AMERICAN STANDARDS ASSOCIATION 


AMERICAN TELEPHONE AND TELEGRAPH Com- 


continues as long as you own the dredge. PANY 2 
May we have the apne of telling you more about 
the interesting work we have done? 
ELLICOTT HYDRAULIC DREDGES 
ANY TYPE - ANY SIZE - ANY SERVICE 
ELLICOTT MACHINE CORPORATION 
BALTIMORE, MARYLAND U.S.A. j 
Cast Iron Pipe Researcu AssOciaATION. . . § 
— 
Exticort CoRPORATION ...... 


Spencer, Wuarre & Prentis, Inc. 


Texas CoMPANY . Back Cover 


Piping Standards 


Cast Iron Pipe Flanges and Flanged Fittings for 
25 1b. Maximum Saturated Steam Pressure 


(B16b2-1931) 

Cast Iron Pipe Flanges and Flanged Fittings for 
125\1b. Maximum Saturated ‘Steam Pressure 
(Bléa-1928 

Cast Iron Pipe Flanges and +y Fittings for \ 
250 1b. Maximum Saturated Steam Pressure 
B16b-1928) 

Cast Iron Pipe Flanges and Flanged Fittings for 
800 ib. Maximum Hydraulic Pressure 
(B16b1-1931) 

Malleable Iron Screwed Fittings for 1501b. Max- 
imum Saturated Steam Pressure (B1l6c-1927) 

Cast Iron Screwed Fittings for 125 and 250 Ib. 
Maximum Saturated Steam Pressure (B16d- 
1927) 

Steel Pipe Flanges and Flanged Fittings for 
250, 400, 600, 900, 1350 ib. aximum Satu- 
rated Steam Pressure (B16e-1927) 

Cast Iron Long Turn Sprinkler Fittings for 150 
and 2501b. Maximum Saturated Steam Pres- 
sure (B16g-1929 


Toncan Cutvert MaNnuractrurers Assocta- 


Unrrep States anp Founpry ComPANY . 
Third Cover 


AMERICAN 
STANDARDS 
ore developed 


under Pipe Threads, Taper and Straight (B2-1919) 
procedure of Scheme for the Identification of Piping Systems 
STANDARDS Price for the above set of Standards $4.00, with 
ASSOCIATION binder $5.75 , Industrial Index to Advertisers Shown on Pages 8 and 10 


BINDERS ond. PAMPHLETS FOR SALE OY 
8.° 29 3° srTraeer. YORK, ™. ¥. 
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